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PROGRESS 'OE APPLIED* CHEMISTRY. 


1*1, ,\Vr \MJ M \I III.NKKV 

li\ .1 W Ills, iii.i \ V I! S M \\l, S, f T I C , 

/' / ujt mu/ , I i^fi , tit! ( iiI'ii/i n! ''itfiti/ ij' 7 r i h mihiii // , 

''<ih/ , i hi M-i'liif/v't s // 

I’l rii\i'a in mi df pa it iii' 1 nt’ of ,u t l \ it v h.»s\o r*n li process been made 
through tlu* u.n . i s m « hemn a^enoineering It. I s * difficult and in maify 
cases undesnable to give a complete a< count of the new dc\ elopnient-s 
1 Jr% t h,f\c taken plate in th<‘ indiMrv Uhrough the necessity of success 
m the wai and freed I min the faet<u of muertain competition. 

Continuous pi ot t'sse.s and plant have supplanted familiar discon- 
tinuous methods, new material' have tome into General use, and 
improvements of hu\d niateiials of all kinds hlive been made to meet 
the needs of t he ^ hemit al engineci -» 

««The best. chemical stonewaie was formeilv obtained froilf ( •Yrmany 
by c hemic al manufacture^, all o\ei the woild Se\eraP mariuiaet’urers 
in this count i v and m A inei n*a now < hum. w it h siihst ant ial mason, 4 hat 
tlu^r products have ne\er been on passed filter makers art 1 turning 
out* chemwal stoyewam of satmfactoiv tpiahtv foV tin 1 uses ^o \hieh it 
may he put, hut franlfiy admit '’that, thev are stilf'on the road of. 
lmprovtunent 

Perhaps it is more to he reinntked that The designs of our manu- 
facturers of ^ipcs. condensers, injectors coeks etc., show a ( onsiderahle 
advance* on pre-war pra( tice Thebise of the*diamond tool m producing 
tine wording faces m sfbneware has made < ocks and similai fittings 
of so«\e makers more relurble than was formerly thought possible. 

Silica ware, which Iiad definitely established its* position seven \ears 
ago, lias continued to b^> of tin* greatest possible service m tin* produc- 
tion of pure-ar ids Ch>s^l case ade basins of tins material am now used 
for t.lie denitration ofmixecl acids. Pot coolers for concent rat^d sulphuric 
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acid Arc nearly universally # r«ade of tins luatefral U<rforts*up to 
7 ') litres capacity have made possibh"lar<n^i scale operations on reitam 
pure materials, than formerly Ow^r^ to t h«* small* coefficient 1ft 
expansion and somef|haf brittle < lflira< ter of mlica worms and < oolme 
pi port are usually exposed Ho tin* air and < ooh 1 > \ watei tinkling out 
them’, fractures an#l leafrs an- thereby n ,idil^d« t< < t «j I § , 

(Vratherm is a n< w n^tt« rial wlpih is similar ff 1 silica ware in 
having a low cue lib lent ojVxparision, lnit is < Ap#blc*>f standing greater 

Htr^s.scM and rephu nm stoneware iri ddln tilt situations It is useful for 
^ J • • « 

first on ndy rising vessel s and pipes m posit u ms ^v In it the teniperat lire and 

other (tmditions are .severe and where its lirst < ost^is jiistihed Centri- 
fugal fiirnpH f»f this material (armourpd) are stud to he \ety sufresstul. 

The use of brickwork in eheftucal jTl ant ( <*nst 1 in t mu has im leased 
tuiorniwusl \ , and tire rehahihtx of certain new <ements has enable!}] 
nninulm t urer.s t o do n it hoiit anv sheet lewd (o\eim<r which was for-* 
mefiv netessai v The* well kliowtl brand, s of blue lull k. metalline, 
obsidiamte, non, &c , ha\e retained their ly^li (hurmter and several 
new lira nds have also appeared The irreat sia < ess w 1m h has attended 

• r 

the < onstrm turn of scrubbers, < oneentnttois, and other plant working 
under comparatively liiyli temperature (onditioiis in tin 1 < on< e^t rafmn 
of sulphuric acid and similar processes, of cemented bmjvwoik witli little 
or no metal proteitmn or support, has been due to t he«s< lentilh use of 
Certain cements which ha\e been known tor some time.Jurt wliu h were 
not urifierstood Jhfe of the most sin<essful of these (cments 1 cousins 
of ai id -resist in” siliceous mn te 1 i.d mi \ed w it h a \ ei*> small piopoi tnur of 
calcium sulphate, aVd made into a tlnn paste y, Tt fT sodium silicate 
solution Vftej tin' binkwoik is* ompleted the stun lure is (exposed 
for ,i few d,i\ s to a tempeiaj uii“ ol abopt Jinx ( 1 01 more With eood 

foiitidal ions, solid design and well made plant ol this nature, no failure 
Through ‘ I a< 1 \S «ol otljet delei t s t ^kes phu e a lid t be sl/e of lllllt S IIDlV 

be etim n IX *u sj m< leased V it h a t onseiiin nt lowerifio of the < ost of 

1 V • 

pr^iluet ion 

1 « • 

Chemical cast non has bnunie bet ter known during the last, few 

years, although the nnp(Utanee of iMnu a spe ( nil unit trial im (heinual 
j)iir poses e \ mi now. Is not piopt-rlv appreuated In spite of the 
de\ elopment of acid lesislnu: lions < heinnpl east mm is hkel\ to 
remain flu; b(*4 material foi mtne a • id stills and similar purposes, 
while for ot uu'i al < oust 1 U( tion it must ( out lime to be the mo^ important 
muteiiai of the chemn a! engineer* « 

‘ , s’ 

1 Cl^rcc an I Hunt,-H.>lle\ and WYMl, Kn>» Paf*. rfMoJ'jS, [ ‘ >| 7 / _ P.M7, 1 



% Kvap%at<>rs with tubular heaters furVniiosno and other Solutions, 
such as ainmomum mtf.\te, caustn soda, Ac! which necessitate the 
use of < hemn al cast non, h % i\<v Ivon improved oiyatlV A \er\ oflieiont. 
typo , 2 imii^ very 1 u^l( t u 1 vs, has Ivon niadoTmue olliuont and oi\on 
a longer lil<‘ In t ho ifi\ ontion of a method of (.mtiny \oi\ lon^, small 
hoio oas< ftcii t ultos o Formeilv sidi tubes woio niado of suitable 
length b^ means of \\ i oil o ht Aon mm Lr^ so that the lifo of the tuAe 
was dotoinunou In *the 1 1 to <d tho soiTct^, whilo tlio number of lubes 
whuli « on Id bo used 1 1 ^ a ui\en spu< o was reduced I !oii^>ooiio«'j 
iwt non pipes of • m< fci‘s bo i o .pid about I “> foot |oiu_ r uV now made"* 
bv well-known 4 ast iron foumh m In moans of an imjvmoiis mot hod 
of supporting t ho < mi's It n* of ( uiiiso, woll undoi, stood that the Use 
of motal < liaplots to Mippoit tin* eoie oi of an\ uwiti rial whu li romaius 
jn the motal is out of the ipiost ion .on ,10 ount <d the iapid eorioston 
w hieh w ould .|i <111 ’ 

» + 

Tho hmhe-t qualities of < a *4 don ( s'h.-ll (ontainoi ' of “ sonii 

stool ' <|iialit\) ha\o boon found of *reat # \alue in substitution for 
stool whoio the ( ondft 10m ha\o 11 11 * boon too severe Hindi procure 
apparatus of stool 1 an now bo made without, tho tnuiblo formerly 
«'\p#neni(d Inlet tin sfool < a^t nur, <iie also a\<ulabfo and ,mto< laves 
of foiood oifiast, rnvtal aio leadd'v ni.ido \nti corrosive stools and 
self hardening stools, m whuli nrr« nt ad\aneos ha\o boon made, are 
often of \,d*ie to the < Iioiiik ,d vimjimooi foi stirreis, rabbles, and rakes 
111 fur mu o opoi at nuis - f 

The nioHgiiipoitant ioi out allot is iron silicon, whnh is sold under 
^he ti;ade name*, Tantiroii Hunion. Iromu, Xaiki tW* I he best 
brands 0} this allov (ontain about lb of silu d'n with ntuiimnm 
(plant it ion <>f of hoi siilisfaru e> espeu.dlv urapliite and pho-ohoriis 
jTho toj|N|)o slionntli of Nimple < .vt kmIn i.s about 1 1 1 1 00 (jii. liters of (f hat 
of I ast non but ou inn to it n limb shun ham 1 n s st r< 11 nt h in use r armot 
be ndiod upon e\<e|d foi t bo '-ni.tlfor and simplest, eastimjs ( nfju- 
tun.itely n,oU. la^tni'u air poi oim j u st. b< low the skin and t hm "porosity 
IS ((It on the ( a UNO of fall 111 O III II Nt ItN re'V t am O to Con Oslo II bv 111 f 1 It* 
and siilpliuiK a< ids is no leniar kable that it has rapidlv istablidied 
itself .is ,1 stand. ird matoiial' bn the— sidvfamoN Pipes, on U, 
cooleis nit 1 k a< id < o' doiisoi s Ai w hu h wore lor 11101] made in st om*- 
vv^re an* now com mold v imuh in Hon sjIi< on ami on an mint of their 
higher ^ioat < ondm 1 1\ it\' and greater n( rervjt h, slum important 
economic advantages 


K-lv r “< 1 1 in hm^-fil m ” e\ iijvr Urn 
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I Tifoitunateh the metal cannot b<* mat liincd except *uth meat • 

diflimlt v , hut men m V hardened drills a />• often < a f of pro- 
ducing a Satisfactory l*^e * Tin* work*ng*f.i<es of cocks and \al\es and 
similar true surfaces aiA pr^dur »<i b\ giftidingVw 1 1 h emery wheels. 
Basins fcor use m the i aseadc s\vp- m of sulphuric a< id concentration 
luivc bet n made for some time in this material hut ^*cent1\ plants 
u ith hasms d feet in di.imeti-r*lia\ e dispfiued tliyse taking tint ordinary 

d % % 

1 2 ineji si/e Blunder pumps and fans are also nude in iron-silicon 
JdiwT, and m some cases have been s«e< essfulr w hile m others fiaiture 
of the casernes has been a < out muon# soiiri e ot* 1 1 on hie With <are fail 
(^■sieii ttyavoid *ho< k and \ i In at ion, a flexible drj\e g«Tod woikmayship 
and mateiial, there is no reason ^hy these nuu line's should not he 
always ^jieeessful IJie allo\ does not lesist hvdiot lilotic arid ^>r* 
ehhuides Well % • * 


Warfiv other acid -resist me alloys ha\(' been proposfd and a fe\\* 
veiv e \ perisi \ e ones have come into slncessful use \n k«‘l consuming 
fiom i:> to d() of ( hr.*:nium K'sists n it i ic acid perfectly, is \ery 
dm file, ran be forced, and lias ft high t<;nsile strength (dO tons per 
Mjuaie mm h or more) It does not hum a scale when heated to redness, 
.and has the highest ‘ red-hurdues ♦ ' of all allovs ft is an excipient# 
substitute for platinum m many plants, especially catalVtie (liemieal 
plants The success ill mm e lit, \eais of the eleitau sto\e, electin', 
lalioratoiy fmnaee.s, InV, plates. et< , is«due to tin* exeellefit properties 
of t his material I’nlort uTia t e| \ , it iss| ( ,\\l\ a 1 1 a< kej b\ h \'< I ro< hloiie, 
sulphune. and hvdmfhfoi u ai ids / 

Aeid-resisfine aluminium «illo\ s eerieiallv owe afiv good <]italiti«« 
they possess to the preseme of a small peltei^age oi (hloimuni (less 
than 1* ) *' 

• I ‘lat i nu in substitutes h5\ e also appealed w ha h aie allo\ s ( out a in m<? 

gold and lAdhuliimi • • m 

• Although t lie impio\ cinents made ift plant diifing the last f« w \ears 

ha\ e been \ cry great. indeed, at t lie same*i ime on account of the market 
conditions, there has (oim f *into ii<e m non-mumt mn industr\»«i \ery 
large amount of plant of the t i udest and most, unsat isfa< flu v kind, 
which w ill be scrapped as snob as the war is o\ er Most of the improve- 
ments ha\e becn^ majle bv the .yipluatmn of* w ell know n swientifio 
principles, an<f as a result of 4he industry heinn dependent upon itself 
for its equipment. Plant, whieli was fonnerjy of foreign origin, has* 
been made on the spot, ami m. many east's of eyormouslv increased 
elliciencv. • / • 

• t • t / 

The ‘ Kek«T disintegrator lias ht*eome xeiy popular* on account- 
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1 1 

» of its si in pit’ desipn. ion\enieuie m iPm. and hiph oiheienrv. It is ,i 
horizontal disc disintegrator with an enclosed spual pear drive 

Excellent dis< ontmuoiis a. id loiitmuous hu^ll mills ate now made 
wholly in Britain 'fy'orincilv even the \nvrn.in mahem impoited 
(dermaii poreehun bodies An mpemous niodifh atnm of the ball null 
lias conn itfto i onsidei'able ime Tin* trunnions am made ludlow so 
that t reutment with puses or \ A< mini di \ . up mav h<* i aiimi out dining 
the grinding operut idn ' 

Several new loustmp fumaer-, ha\e reieiitlv been put *o w 
A.meehanieal .salt -a aheTuinur e, 3 .sp, , lallv adapted for tin* ( i « at meiit. 
of co] nn ion .salt with nit re cake for t lie prod in t n»n of h \ di o* liloi k m< id, 
should he mentioned A of rabbles of hlpli, speed steel, fixed to 

a frame. «ue reel pi o( ated b\ means of an ehatio niotoi stnimp up 
the material < 1 11 ri m lT the re, n turn ami jiaduullv piishmp tin' exliaustnl 
nias.s to the e ' it of the fuinai e wln'ii' a m rew ioii\e\oi mnmves it I 
the rah hies are hent tow aids tin 1 * \ n to mm ure this result On a< < omit 
of tin* nn reusing relialnlitv of tin* iotai\ i"n liann al pvntes huiner 
lurpe numbers hu\*‘ hecn installed he'll with an and with water < ndled 
arms Bv arranpmp the h>wn In-arth as a mullh* heated hv pmdiner 
•uas. u oal or oil fuel mu h Imim i s .ha \ e hern | »«*i f«*< 1 1 \' adaptid for 
roasting Idendt Tlr* populuiitv of these fumaces ma\ hn madilv 
understood 1 1 oni t lie fa< t tli.it. tin 1 p'owu mquimd is In— than [ h p 
pel ton-duv '‘lit put one man < a ’ ■ at t end to s| \ m mum 1 u i n.u ns, i < pa 1 1 s 
< ost about ‘2d pni ton and rn h >j.im's am n adilv piodm < d \ '-iiuple 
inn hann al "Nuflle iuuiaen with our health >f smnl.ii d< s|._.n fur 
„spn( nil lou^tinp operations has also been intmdiu nd 

In n\ aporat i ny and distilliiij plant 'jmat studes' have been made 
hv the applnatmn of s< 1 n i .t 1 1 1 < pmniplns It is now will ninh ’stood 
tJiat liquids and pasrs an \m had (oinliu’ois of le.it and that the 
most efln lent he.it mp methods imol\e euhei 'adiatmn o' i. .< < h.im< ,il 
tiansmission I he }! meiouil 'a stem of suif.ne (omluistioii is m 
example of the foi met method and him sp t(l \ ,md smnlai n\ apoiatom 
are examples of the lattei The mon o dent. tin* apitalion of the 
heated and heating fluids the mom efln mnt will be the heat < ondm turn. 
By lowering the statu level of .In* lupnd in oidmai\ e\ aporatois the 
evaporation may often'de 1 n < leased as mm h as do , and in tdie < limbing 
film evaporator, m wlmlt veloiities of o\er 2 00 feet per se< ond 
arc obtained, the effe<t of lnph \ * lo< it \ of the heated fluid on the he.it 
transmission is very premium ed 


i and (tuthnaiui, K n -I’.it tJJii 101 ’> ./ , 1010, spj 
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In ntulti | >1** ** fT<*( t^<-\ apoi/*tu>A an average *temp*rature fliflerftnce 
of aI)out 30 (' has bc*Si usiiallv < onmflfered jthe most <dln lent practice 
in that, tin* plant t hnri/f^.* hrst lost, i ** [»%i r^s, and depict latum are not 
’immoderate In re< ent^-ears t* n eft. < t, plants, \^th avra^o tempera- 
ture diftercnccs of about Id *( , have ( onu* mto«u-e m operations not, 

involvin'' si-rmiis eorntsion A m-\v depart ure^flas now, birn.taken on 

tfn> lines suui'ested l>\ Sirmen*in I S<iH . u i d has hern carrffsl to pra< tical 
• . * 
n-MiIt’ » « * 4 

• Wo i Ig 1 1 o with verv small trouper, itun* diflerencos f‘J to o 1 (' ), with 
# film, sprav, *>r similar method of siijiplvimj t !» * Injind to tin* heating 
Hill fare. It? IS possible to compress e |ll< K Tl 1 1 V t ll<‘ Vapour Lt I \ ell oft so 
as to rui.te its temperaturi to that of ♦ he heating steam Two s\ Steins 
of doino this have 4>een devised In one t he • mi rc.ised pressure is 
obtained *bv means of a turbine Ho and m the other by means of* a 
steam Jet, 5 the steam supplied brine the heating steam from the 
boiler It is obvious that the eutvryio Inpioi < an be heated to neat 
the evaporation temperature Ifz a heat e\<dianu r er remvin^ the con- 
densed water T he turbine fan rjirtlmd presents the least met Iiann al 
diflit ult v and tin 1 burliest, olli< ion< \\ but life steam jet method mar be 
more suitable for chemical purposes % * 

T he eliicieiH v of such evaporators is rrrvirkabhp sinj'le-rftert 
evaporators eivmir results superior to those of ten-etToct* evaporator-* 
of normal tvpe I’sed m lonjuiution with .i imisher^’ they may 
displace multiple pi, Hits for nianv purposes 

A v erv (Tin lent- form of heat i n lt siirf.n e for st ills Tor < k*m iical w oi k 

* . « F 

is formetl bv*a bank ol horizontal field tubes * Tin; tubes are fixed 
at one end and closed at tin' other. Tsteam brine s u ppl l* < 1 thioueh <m 
inner tube, so that llmv art 1 efisy to repl.iee # anfl eive a hurh ( oidheirnt 
of 1 1 ( .it transmission # * , % 

\ siutoh' ( r\ sta*lliser *o handle t In* coin ent rate from the ‘ linishei 

" v * * 

consists ol an unbilled cooled rotative < \ 1 1 n d * * % r provfded internally 
with a iii\ed si raper to d-dach the crvs^als as thev hum 

\ number of at tempt s t<,» * v old ba< ■ k pie -sine in t he rei I ifv mm olumns 
of si ills h,iv •* been made w it limit, idhcnmt result Tin* prov rnmn ol spirals 
of lin ri'asim* t w ist in t he he.it in,; t i 1 1 )o« of stills and < mn huisei s is found 
to uivr i ncrcased heat tiansmission bv nureasii^; tin' agitation of the 
ilui< Is Such Spirals lfked in iytrn ?1<M( I condeiiseis hav e been of \ alum 

• 

1 Soderluml imd ftoheri; e\ Hporator * v 

,J Tra« he and ltouilleii e\ :it ,>r. » * % 

6 Itritio^ lt\c% 1 td, Melc il f. .md Welch, Km; l'.it. l(^>U)ifc), 1 0 1 •"> , , 1 ( > 1 7 

7 ((oodnin (luttnumn. Kn^ l’at 1 11)15, *7*, I9i»5, 1 1 r> 
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Scrubbers and washers are c^great # i«t<*rest to fin 1 chemical digineei 
Filling materials art 1 coifstantly being devised^to meet. his demands 
and ideas. The we^-know n.gtodjiropert ies yf coke a* a tilling mateiial 
have been liyitated l|f an .Htifieial ppmne st^ie produced by inciting 
glass with a small peflvntuge of eaibon. Of filling materials made of 
stoneware* l, flue* brick, «fnd similai ^materials, ' propellci , " F IM\ , 
“ diabolo,^’ amf many other eelKoims haw* be< onie popular Tubular* 
scrubbers have a?so Keen introduced wn'h ^n<ess 

Several dc\ clopu ent.s. in gas ( waslieis and scmbbeis ha\o Itccn 
m^de. In merhaniTxd washers, the«i^e of a shilling bo\ foi she k. fating 
shaft may be a\<*uled bv pro’.idmg a deep rollai on theshnff woiking 
m a deep groo\e next the lotting inside the (using The 'w ashing 
li<|uid being eontmualTv thiown fiom the edge o" the eollai into the 
1 ncess, forms an ex< client seal to 1 w usher," whnh is fiee ttoin the 
fjntion and wear and teaiVf a staifling box 

The spaeo-,sm fat e ad \ ant ages, of* an annulus ha\e been made use 
of m a gas uashei and cooler v in whn Irtln* gas is siibjec ted t <> ^pra\ s 
of water while in the annular spaces^ a tubulai apparatus \ simple 
form of atomiser has been introduced whnh is esper udlv useful for 
4hiek» lupiids, and is pio\ ided w it h lateral jets to bleak up the annular 
stream befoie«t. r e,\< h*\s tin main atomising jet 

The Cott i ell or similar appaiat us bu t he elc< t ru a I deposit ion of fume 
and dust has 4>een adojited m several r hemn al plants For the deposi- 


similar planNsjlp 1 appaiat us has been veiv suer es.sful. W here, how- 
ler, sa>1 id as weK as Inpud paitnles are piesenf, the pU it is not so 
well thought of At one < oik Nitrating plant about 25 tons of 
•10 7 to 50 7 .sulphuric a< id is recoveied ‘daily from the fume With 
dry dust such electrostatic' plants gi\e vei v good lesults. espe< mllv in 
cement and similar industries > * 4 ‘ t 

The (Jaillanl conce ltrator for suljihuric acid hasViecoine a standard 
plant for large outjnits. as the Kessler plant is for moderate o if puts, 
the cascade plant lieing only useful for small outputs The Harris- 
Thomas jiiant, m which the concent ration :s carried out in silica ware 
tubes, appears hkelv to becom. a serious competitor to the latter 
The Gilchrist concentrator, consisting of an overheat concentrating 
]>a^ with a simple scrubbing tower for the eftlhent* is*also a simple 
•plant suitable for medium outputs For phosphoric acid concentration 

it would appear to be verv well adapted. 

« ' 

8 Dump, Fng Put l(U-9*, 916 , J.,\ 917,447. * 4 

* 9 Christopher* Eng Pats 10040, 1915, and 108561,1910; ^916, 914 ; 1917, 

882 . 



14 


Khl’Oln A OF Til K l*ltOe.RKss OF APPLIED ( HEMJsTKV 


In iiitration plant!- some ilduaVeev hau* hee*n mad** but^the most 
noticeable feature of recent. 1 1 /i i«*> is t h«* eiiejrtnous heme jnanufai tun* 
of the ordinal v fJt.er ^ros. The m<‘» hpip al accuracy of tin 1 plates 
and franc s of such prfysrs often dctcrmiiies etlu uyic y m use 

\V l ill 1 1 ill v paiallel plate s .ind fiaim-v t hr pressing is e \cnl\ distributed 
over the joint in*/ far es* 1 , and 1 he life of t he hit < i > lot h is aw i u^\ imii m from 
fc.iat point of \ n\\ Trill y p.nalh I plat * hs and frame s ( an onl^ be made 
oil eommeit lal lines by mac 'ninay both sides of the jflate or frame at 
one operation, jnefej abl\ r in a double Imag'd family' lathe holding 
- the plate s( a‘ ionai\ befwei n the iiithny heads - * # 

The um ol Hied porous (lav bu lilt rat nm lias m< revised yreath and 
filteis spniallv adapted for its hm> h.pe become standard plant. 
For \eiy fine pmip fates in a< id solutions such lilteis are most 
sat i.sfai t on Tin* lilteimy sin f;y y lt is practieallv peimaneilt. and dor* 
Mot c loo , so that the same lilteimy etlu lenc v‘is alwa\s obtained. This 
filler usualU consists of a lead-linedjsteel cylinder earr\ my a numbei 
of (ilfeiiiiy tia\s which can he mo\ed on tails into and out of tin* 
evlindei Outlet, pipe's from tin 1 ,, trays, with temporal v joints in the* 
e\lmdiical shell, pionde f<u the outlet, of lilt rate The tia\s are filled 
with tin' sludye to be lilt.ered, and compressed an is admitted t< t ley 
cwlindei aftc'i makiny the joints, on admit tun.' water to the tra\s 
the cakes can be washed belore opvmmy the c\ lindei foi tin'll it'ino\ d. 

In pi esses liauny (ayes foi the iemo\al of lnpud lion plastic oi 
othei matenals some* mpovtant de\ elopmeiit has taken place Delicate 
filter my sui faces c an he* protected by eoarseh -pel tora^si plates to 
support the piessiirc', the material ' are limy our the holt's and 
eHe<ti\el\ ieheuny the filtenny s u 1 1 A c c ' 'flu' lilteimy is thus earned 
out at low piessuie while tin' mass is briny s.ibi?Wttrd to a much hiyhei 
one'. Pokuis lilteimy t lies ha\ e been used install presses with piessurry 
up to halfa ton pen stpi^re inch 

Amony subside, \ steam plant an vUtrirsLiny steam trap must be 
mt'nfioiv'd c. dh'd the' 1 dvnamn impulse steam trap in other steam 
traps tin' w.itei disehai ye, u di'leimmc'd eithei by tin* eontiac turn of 
paits thiouyh the eoolmy elh < t of the condensed watei, ur bv the 
accumulation of condensed ,watn aibaatmy a float In this tiap a 
watei -hamiiK'i action opens the' dischatye udve m a senes of pulsations. 

Adequate myiuaturn of styam boilers to yiyc' the lnyln'st dutv l^is 
reeeivc'd a yivat ch'al of attention Simple automatic proportional 
regulation of tin 1 feed-water to meet sudden demands for steam is 
obxiouslv imsatisfactoi v Fluctuations m the lyud of the water in 
the boileiA should oeeur m some relation to thehrfaximum ipid minimum 
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demand fiV m' th.it ail men a^ # in t I«M(l In* aoi'ompamed 

}>v a relative dooioaso nt feed* and a dot lease hn load hv a ivlatt\e 

ineioaso m food, tho watoi l«*\ol rising (>1 falling w’th a do< lease m 

• *'•*!# 

nuriMso m load io.sp*t’ti\ol\ Inotilatois froiVlus puiposo aio Itoum 
installed m work'' whrfo fuol oontiol was IoiiiioiIn uidioaid of 

A siin;)lo#foMii of jt'^ulatoi (('(»[•• ■>) i oiisjst ■« of an inclined tnhe 
plat o<l at tho \fatoi lo\ol and i*mne<ted i* * tho strain and watoi spat^ 
of t In* hoilo i K\ pans*» it or t out i a» t ion <*i t !y s t u ho t in ouoli tho prose n< o 
of .steam 01 water a< tnatos a |e\ ot < i < 1 1 1 1 « d 1 1 n tho food '1 ho uype^ and 
low oi ends of the '\p.yoioii t u he (oiiispond lo the iii. tMiniim a in I 
nimiiiinni waterde\e|s a n< 1 tin turn l.m whnli oi<m,s m its attion 
h ‘i onVi a \ alnahlo soureo of I lyi mal storage to nieof ^udden hudn * 
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• • 
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nf ( httnnfiy, fiot/dl Xaiu/ < v U«>i* , <iitenvuh 

1 • 

• • 

r * <'o\L • 

( # 

is little to re<oid m < < ^ j n<^| (ion with tin’ extension of tlm 
knowliMl^- of tin* < ompositioir of coal. K V. win 1,1 Miminansnd 
rnri/nt- Work oil tin’ sul)Je< t beforp t hr Lolnlotl *e< tlon ot t' • Sot let v, 
nnd Milne Stores "aye .111 mti’icstiiifi amount of the pabebotanv of 
coal 1 Tlicsc papers wete dis< uvwd liv the Newcastle P(’i t ion, - whe]^ 
'•I T Dunn summarised the present state ol opr kno#]ed"e „f the 
< < Mist it nerds ot ( oal as pia< tu al l \ I>lc <iinl no jjreaM than it was 

in 1008, after Bedson published his residts on p\ inline tieiy ment Tin* 
only tie W st ep see Hied, t o l^‘ W heeler s e \t I’.U t loll of the p\ Ildine e \ t rat t 1 
with chloroform, b\ which the separation of this*e\t^#it into two 
charaeti’i’istindlK dillerent bodies was accomplished* One of these 
appears to he ol*resime origin, tin* other a degradation product of 
cellulose pre\ mus|\ in^arded fis not soluKle«i n *p\ mime J 

( A Wahl 4 has furt her examined the a^tioitof p\ndme and quiiiolin^ 
as solveqts,^ witli* lesidts $»enerall v« in agreement with other work; 
the pyridine cxtra«< had praetieallv t \^' same ul^mate Tomposition as 
the original coal Wahl also examined t^e coals on the lines of met alio- 
graphic analysis, a metlwnUsu""ested by the writer in l ( JJ6 as likely 
to afford valuable information A polished surfa< e was etched with 
pyridine, b. Fischer and \V. (Jluudfc extracted lignites with liquid 
sulphur dioxide and obtained typical resinous substances. 

« * • • 

• • 

1 See Supp to J , p 5, J^n. 31st. 1917. 

* J , 1917, 170 • 

1 Wheeler and Clark, Chrm S u <\ l\ant , 19.3, 103, 170,’ J 1913,969 

4 Bull AW. CJian , 1917, 21, 7C, J , 1917, 634 * * 

* Ber., I<n0, 49, 1469. J., 1916, lord • t /’ 
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* Torres 6 Ims inv«^tiu,it> <j the Condition m whn^i mt t ^ > u«m\ pioluhlv 

exists m coal • By distillation of a number of nitrogen compounds ol 
different < harm tor h^ ^ourul *t hat •amnn s oi^^i^ut ut ad aimim-i 0111 - 
pounds were tin 1 only %ies \ * Id i n«_: aifnine/a, .fiid lomlmhd that the 
nitrogenous ajumonia*\ i« 1^1 1 n u < oiisfit uent.s of cijnl were protein m 
character. W Inti ioal is < oked fioni lU of the nit roe, nt lemaum* 

iJltheioke* till'' ( oJl(4uded to he in f Mimot nitride, and 1)0 is 
*eeo\ erahle as annnonia on easiln at ion » 

The ( ond it loll m \\ liu Ji *\\ at *r e^i-m it: toil was tin sul ye. f of an 
nij^r t ant paper h\ K UnkainUi* \ llnl tt 

/ )t U > in) n( mil iuhI ' fKiitfri}* <>it \ <>f t mil 

• ''fie. t of stoin'j • up.ai the pi ojiu tn - of . .ml has n tuitlnr 

t mlied h\ S \\ Pan * . *** 

r l’he w-oik has 1, , u l( .ontinuaiion of . \p mu nfs on The 

A eat heii ne ,,f ( oal Tin ( te. fud d { , t '■ ' in I o il ” 11 ’ and Tile 

spontaneous ( urn bint nut of ( oal ” 1 1 I-’, a tin w oi k on 'I lie \\ eat hen ly: 

>f Coal, ’ (ai-lot samplts \\eie*sioi. .( foi ..in \,ar Tin- m\ es| mat ion 
was continued for fix. 1 \<nis I o r i <_* « r wlun tin' i oal was us. .1 in holler 

tests to establish tin- »haia<t.i of f If \aiioin samph s The most 

serious pal t of* tin 1 prohlem ol (oal sjoiaee relates to the matter ol 

spontaneous l^eat i HL r , arid proha hi v tin least serious pa it to deterioration 
a#d a. tual loss of heat \ aim Fin manual umdii^oiis .is to ?»\\L!cn 
absorption areyonfirmalon <>f ofh i i.< nt work tin ludimj that of tin 
author and his < o| leones hut part n 1 1 1 a i int< i< st at t.u lies t.^fjie fmt her 
in fffl mation a\ailnh|o on tin- part plt\.d l»\ p\nt s. a *mj hje. i n\esti- 
Hat •<! h\ r Wiumill and d sit; w M ’* in la-t \ it’- P port Pan . -(limited 
t lie^sulphur m the sulpliinif •iiilndride lorm in -ant|4’- at the time ol 
izrindme and sorm sj\ months lat a 4 il tin -ann- t,im 1 tcai mu tin- effe. f 
of fineness of division on the rate .,J < h i r i - ■ ‘ * Tin* umvjh of sulphate is 
show n m the table on p. IS # * 

With one exception the loar-e, or h)-m - J ■ nut, mil s| i()Ul( | hlth* 

or no indication of sulphur oxidation, whilst will* line d,\Mon fi\e out 

« 

of sow-n samples -ho\v Hi it oxidation t.i um at 1 1 .o|ii temp ratine- 
Furrh r test- em plia-nr.^ t In- fa< t tlut oxidation of siilphui mu as.-d 
in .'it tnilf as the si/e of the pa 1 1 n 1. - . 1*. i i - •(! and*t h *i; p*ifw .i.il ar a 
ui t anT LM\en mass < orr -pondiii'J \ un r as f} , al-o that Ir e moistur. 

f 

' ,/ firnU^urhf , >V>, J , t'air. u-. 

' -feef ./ > r. , 1U17, \3, m, J . ]U|7, ;7s 
. ' Hull So 97, Ewi hxp$t§*nht1 M iffon, I HU < t Hi 
" Hull 38, ]'.»o*f c- 11,41 35, 1U..U 


r,u t 48, ram 
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\ * ' • * 

was <m important f.i|tor. Samples mf which both the water and tin* 

sulphur < outputs WfO* high, showed an im reuM* m the sulphur oxidation 
• over those samples bAy r H w.iter and siflphur % » 

% \ * .• 
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In MiiniiMiNiit In- conclusions mgarding spontaneous heating, 
I’arr coin hides that t lieVxidat ion of organic material in freslih mined 
bituminous < oal is ,u tiw, the action itu leasing with fineness of d 1 \ ision 
and increased trmpei.iture , lie gi\es tiis( |>la< m time and effect to 
this action Oxidation of sulphur m tin* form of p\ rites js active m 
pi cm nee of moistme and when there is fineness of division, but tins 
latter action waits somew'hut upon the ri«" of temperature due to 
nrganie«o\idution lofore the ait urn* with -ulphur reaches a serious 
phase ft is due also that a < oal ma\ ln.it scuoiid^ even t In mi url’ 
pyutie sulpjmr is absent. 

The loss of lyating value is nn^t rapid during tin* first week, w ti f 1 1 

additional loss <*| from '1 to d ' in.n muir 

’ » 

At tin* end ol^-ix \ i-ars the mdn ated losses 
lti some cases erpi.dletj nearly 11 A \ study of the ivlatiu* ash values 
corresponding to the Various stages of indicated liea» htsses reveals a 
constant lowering of tin percentage of ash this being due to increase 
ot weight of the mass with apparent decrease of ash 

These tacts .seem to afford basis for the statement that flic actual 
limit losses in stored eo.d are apparent lather than real ; tTie true heat 
losses are those din 1 to rouping na s es and thejieat generated bv dim t 
combination utfli i^wl'cii HotJi of th.e-e are held to he practically 
negligible * * • 


the average loss is about 1 
bv the end ol the first wear, 


The increase of weight on storage was fifund t^ b ■ greater in covered 
bins than m the open, so that»eoal stoied in the*open showed ^ lower 
Joss of iieathig valm* than when stored und|»r^'o\*er The leaching out 
of soluble nThttor in the open accotmt.^ for this 
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Tin* brash me down of coal <*i storage is a rccfeuised m lion, Fading 
to considerable increase in small coal Aftei one ami a half \ears 1 1 i«' 
amount of coal pa^-i^y a J-ili •crcen nuyfi^T 11,-17 , tiftm six' 
veais, 12-0 *to , 31 % Tie* jiroM'ss»d| i/nlaTion o! organic inatli r 
ill. iv be as rosponsible # for this breaking down # as tin* oxidation of 
fi lit*] v divided {^Critic siilphui ^ * 

Holler tests on the vo.it lined < oal showe d that a stumper diaunht 

• *. • 

was required, not necess.mh due to a hiutli dust factor It ’tould 
«i [ * j ».*ar that nwneii absorption leflds to a sj,a\ei iate of conflnM ion. 
HuraniLt weathered <oal is la i eel \* a t|uistion ol <«.ne<t hainjlme and 
lomtiwii Fires should he thinner t he di audit shouldt he <4 r<* f r an <4 
it was found that the fuel bed should *110! appro.u Ijpieaiei to the watej- 
bmjc than imm 1 to h in, ot lei wise tiouhle* is experienced with 
< fi liken ne I nder suitable (oiiditfo^s prat t n alls as h 1 1 1 rapanfv* 
and over-all elfit n n< ies < 011 hi h 1 obtaim d with w eat lie red coal a s* with 

fresh S( I ee| 1 1 lies • 

The influ mce of joipes u ii the oxidation of*» oal was also in vest mat «‘d 
h\ Ik .!, I )iakele\ , 1 - w ho shoks ed t hat 'jo nt es has a minor ellei t on 1 lie 
oxidation of .< oal; it is a sidoidiar\ f.n tor, hut lannot he ipmoied 
% A fulfill r pa | M‘I 1 >\ Diakeho 13 d> .»! W it 1 | t lie llbeiat loti of ll\ dloyell 
sulphide hoin eoh fir** in < oal nine s The aut hor sa\ s that the e\ olu- 
tion of this eas from -m h lires is undoubted, and com hubs that it 

sunlit lie formed h\ r. diutmii «1 sulplmi dioxide hv t he hot coal To 

i • • 

t- st the point sulphur dioxide was pass,.,] m a s| 1( . ;lni (( f mo ist ealhoji 
dioxide nor heatnl to nOO 1 (', the tar removed and the eases 

i • • 

ed throijeh coin entrated sulfdiurn a< id, the hvdroee: sulphide 
h('ine quantitativrlv estjmaf i d 1>\' absolution in mid copper sulphate. 
The <iu imitative results are opt n to question, for it is well known that 
tffe o a s is d, ( onijiosed b\ sulplAirie arid with The liberation ol sulplntr ; 
indeed in expedients with coal and sfllpliuA the author 'mentions 
a< i urn illations of ml^hur m tin* sulplnnu and wash bottle , 

Drakelev has, however, shftwn that hvdro^en sulphide is evolved 
by simply beatific < oal , hv pamiiLt sulplmVdmxide over heated coal ; 
hv heating coal with sul[)lmr or pwit.es; hv passing water vapour or 
hydrogen over heated pvrites. Moisture is found to play an important 
part in all these reflations. # # # 

•The experiments are beld more purtnldarly to refute a conclusion 
arnved at*by V. B. Lewes, »that iron pvrites had no connection with the 

# 

Ckem Soc+Jkans, 1910*109, 723; J , 11110, 1001* • 

15 <'hem Sor T, r,ns % I91 ?, 1 1 1, 853 , J ,’191 7, 1089? 
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spontaneous heating bf coal because m one case of spontaneous com** 
bastion sulphur was evolved as hvdrogen sulphide and rftit as sulphur 
‘dioxide, “ as would bctycppeted if sutphurhad ajixtfhing to do with the 
fire. ’ Drukclev’s resufVs f^rtairdy conttadn t Audi an* assumption, 
but this was onlv one, link in a chain of evidejp** against iyi\ important 
action of iron pvriles Lewes recognised the possible action of pvrites, 
which, he jaunted out , mi<dit, f undei suitable .cyndiyoiw, «five rise to 
ferrous siiljdiute and snl }>h u r dioxide, with libeiation of fi .v sulphur, 
winch element would plav an impoftant |>a?Mn lowermu the ignition * 
point beVV es (ailed attention to « t tie fact, often o\ Cllooked, # tto.lt 

Oxidation of sutphui took jtl.u e at as low a temp. nature ,is Oil U. and 
concludes the onl^' wav in whidi pvrftes can assist the .spontaneous 
ignition *of coal is tlyit when it oxidizes it helps the geneial list* of 
trunjierat me, .ind bv swelling s Ps lip the (oal, thus exposing fivJh # « 
surfaces to flu* action ol at mosjiljei ic oxvgen ” The Urge amount #f 
research vvoik on the subject in reeefit yea is has not in anv wav om- 

tradieteil t his statement * , 

« • 

« 

CoMnrsiioN or Cou. 

An elaborate iesear<‘h on theVombustioii in the fuej b >d of hand* 
tired lurnaces wasuuned out bv jl Kreisinger F K Ovtfz, and C F. 
Augustine.* 4 Two thicknesses of fuel bed were eniplowd. 0 jn, and 12 in , 
and three fuels, bit.unVinous coal, coke and anthracite The rate of# 

combustion was vailed from 20 lb to 18a lb ol fuel < per ft of grate 
per hour Three /ones were distinguished in the fuelled, though these 
were not well deluied, as there wa* natuiallv overla |»pmg The zone 
nearest, the grate «ompnsed» that in vvdii^h Oxidation of carbon to 
carbon dioxide took place, the maximum |>*i<entage of this gas being 
12/7 to 18 at a lfciglit .of 2 in to. ‘km above the grate With a (>-in 

find t luckiiess, am] using bit uftnmuis coal <u .mtln.u ite* all fi oxvgen 

1 * 

was ilsvd up at 2 m to ll m above the grate With coke of the same 
thickness the oxvgen had yot all disa|>|) *ared until a height of H ill 
to b m. was reached With 12 m b *ds of <oal and anthiaVite the 
results were simil.u The maximum Wmjviat arcs attained ranged from 
11 20” (\ to IdOO C, and were reached at ab|>ut the same height as 
maximum eurlmfi dioxide * * 

The middle zone p one where reducing actions predominate. The. 
carbon dioxide being reduced to monoxidd. The rate of reduction 
is dependent on temjierature aitd time of contact* (as is well known in 
* * *» * 

14 l\S. Bureau of Minei^ Tech? Paj\ r 137 ; J , 1917, 979 
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w the case of *as-produecr pjaetu^j equiuoimm ncrne rapnuv established 
fur the components carbon dioxide and monoxide and carbon at the 
high temperature oft!*' fuel bed * At alumni 3J*# (the mean tempera-' • 
ture of tilt' hAt /one) ^pntaef for 1 -ef-ond-Avould ensure coiivi'Nnn of 
98 % to cartyui monox#!;* This reducing /on*' v^tends almost totin' 
Mirfai *' of the f«el bed. # # • 

An important, ob^-rx .itioli that, tl^' fusion of ash to clinker 
took pla< e in this redin in*i /on*', the hail-molten. stick\ mass sinking 

* toward^ t lie urate then subdilicd* although arhiallv pasjinjf into a * 
rei^i.n when* tin* ti'mpcratnr*' i\,c ?lt the luuhest Fiddlier a **i Hall 16 
and Fiddlier and Fdhl 1,1 foil ml tli.it the fiMon of < oal a*h took "place at* 
lower temperatures in a pa i ft x lvdtiuug atmosjjiere than m either 

.<1 stron oh' reducing or o\idi/inu one * • 

• * The upper /one was a djft illntnm^mc, the volatile products from the 
fuel beiiiL' driven oil This extended, for about 2 in from tin* suffaee, 
ind was considerable oveilapped ?»\ tin* i «•< 1 in mu /one. 

At the suifaie of I |ie bed there w'.is alu?i\s from 2n/ to 32/ of 
combustible uns pres mt Thf tar and snot drawm otf wit h the gas were 
separated. and their weight (ompaicd with that of the combustible 
eases. Approxnnatch the tar and stiot eompnsed about 25/ of the 
total combustible rising fnnu the bed, and m a bum didicult to burn 
in the combustion space If prop* r piowsiun is not made for its 
^ ombustion tfns may otf to*thc chimney as dens*' smoke. * In. some 
eases the tar amounted to over (>()/ of the total tar and soot, whilst 
in the case of sifntke < oiler ted from the chimney <?f a hand-bred tubular 
IMler there was only 3/ to (!/ # tar 'Plus is sanj to indicate the 
decomposition of tin* tar into^gaaes and .soot as it passes through the 
furnace, but probablv they* is a juo< ><1 deal ol incomplete (ombustion 

of the tar with liberation of free* arbon * , * 

• * # 

Most interesting results were found w'ith variation of tin* !ur supplied 
through tin* grate. \?it)uri wide limits tins bad no effect on the com- 
position of tin* gases in the fuel bed, which remained praetn ally constant 
in composition no matter how much air was forced through Tin* rate 
of air supply through tin* grate after ted the rate of combustion in 
direct proportion, the weight of air used per lb of combustible being 
constant for all rates. Under no conditions of forced aij supply was 
tkefe any free oxygen for The combustion rff the gases escaping from the 
top, so that all air for thrt purpose must be supplied above the grate f 

16 J, Ind . anfrfrtg. Chon ,1915, 7 , 399, J , 1915, 70 i 
loc. cit , 1915 ( '7, *12 ; V , 1915, 1001. 
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v • • * 

arid the recnlat ion (V this <tn fan nforn* J* t< riinm th ,,# p *r< .-nta l?<j 
) f » arbon dioxide in lh* Hu * "as s With bail fiiinu. leading to In »l«*s 
in t ii ■ b si, l».n 1 1 \ fit I nil* if«i»i>, nr h aKv fun kwo?4c*so niu< h ,ur mav net 

i ' * , | 

nitn fin- combust non sp.neVis f<>* bail to tin i/imicnin *di <i that air 
,sllppl\ owr the L'fut; is solm*t lllli s lllllli‘ii , ^H, # 

• Tin* n I a 1 \\a\ to su|i|il\ ^ulilitional^nr o\ci tin* fm*]*bed is to intro- 

(luce it ,n ( lo-c to t In* fu, I 'J)dl,a'' j m >■ — I>1< ■ thin uioie.j mil bust ion spats 
is utvliv (I for mixing ami buinimj tin* nuxtuir Mixing will of (nurse 
bi* bcst^sci ur.'il b\ < 1 1 \ i * 1 m i the aft into a* Jari’^a m m i b *i of small 
,sl]vam-#as po>s|b| * * * 

* 1 ut r# est mu «i ,‘sult s \\ci. obtain'd loi the pjissine drop tHromdi 
1 III* (lllb-Tclit furl lyds Tin tints* ImTs bltuyillious i o,i 1 , a lit hra< Itr, 
and cofir were all **/«ed to ii,n> llnoiigh a I l-in s< i , u and ov» , i a* 

«M. * 

1 -in m [ r<*n Tim pi assure djop with thyioal and mke showed no 
appiisiabh* dilTeieiu e, but till* d^op \\,n mm h h ' lihd with anthtaiifr 
The increased rrsistamr < hus < indn atrd was nsinbed to t h • bieaknm 
up of tin* antdirai it** mln'smull pi ■< es und *r tin* a< tion of heat, and the 
impoi (ant com lusion is iraehrd that t In* tesistam r of tin* fuel bed to 
the flow of air depends not onlv on the size of (In* fil l but to an i \en 
largn e\ti*nt on its nature, an *mpoitant fait to be Lik n into con- 
sideration in estimating the rate of <ombustiou loi diligent t oals foi 
a given available di.mudit 

i • 

A paper on ( 'o if rllu ieiie\ in t In* boih*i lions,-. ’ b\ T (f Otlen 

and V. IV kies, 17 is notrwoithv foi drsuibnm I hr*< omniums foi the 

satisfactorv use of \ei\ Imdi ash coals « oiitaimni: .t lame amount of 

dud Smh pooi t fuel is not 1 1 1 1 po i if i u t in this < ou n 1 1 x at present, but 

ma\ become so at a futni. jl it *. as oui„ b *t I >i -< lass ( ,,afs aie redm i d 

and prices become limit i S< i miim t *sK showed that tioin ot) ^to 

otertiO/.ol t lie dp il pc A I a f-iu in. s|j ae\r,and di ) 11 ov, r '-ill 

and t III oii<_f!i a {-in ut sh s’ >\ ■ Vt on* tun* att *n i s to bum such 
1 » • , 1 
duff oil a eham-giate stokei aloe, and di‘\ lesidtrd m 7(1 liddlnnj 

through tin* gi ate To bum dull sat islai t o: Jv it should b* , venh 

mixed with othei < oal, but bunk i anamjements often pie< tilde this 

It is oe 1 1 CI a 1 1 \ rc( oenis, (1 t 1 > a t duffs bum b*ftri wet , unless wet it 

goes over tin* mat e like a blanket. gmng a low” furnace temperature 

and if tin* (^raujdit, is im leased irululv, the fuel bed is brokett up inti 

ridges through which lame \bdumc.s of excess 'cold air enter t|ie furftacq 

lowering tin* ctlhicmw The w liters suggest tliat^* there mav be .soim 

chemical explanation ot the advantage of wettuft, but no doul*f som< 

4 * * / 

i! J S. .tfru'itn Inst. Eng., J.m , 1917; m<* Ent/iMfr, 1917, 123, lit', 1-17. 



portion of Ui<‘ improvement is«<luo t*> _ t In* inoi-rfuro expanding and 
moving tin* p.rttido of coal a par! , thus allowing imuo i\mi am-' of 
air through the fucl % b^al |/n«dulT ma_\ ^u f > onl\ rt of carbon 
dioxide m tin* tine ga-V. bur by \\. t >1 ult iHe .^rbou dioxide m.t\ 1 > 
raised to 10-5 -12 Jbie . oal m ««m>t.iiit us p ontaim'd 32 -5 of 
ash, and thU m ^undered the pr.u in at hunt Jm burning common i.illv« 
Oil (hain-grftte Molor* .Thm • oal ofl n had T h ■ • ha\ i ihmlio \alue of 

f> • • • 

7500 -7700 1> I’ll I . | > r 11) The condition- h.usmm for biiinfiig*t Ims 

• t\ [)o of i oal arc (1 ) prop, i rtn h de^gn (2t 'Uiiabh lt t a< 1 1 n J* j ir« ijx-r 
draught (1) thorough satinat ion *wub w.it.r With the ^imlard 
arches # t lie ( oal could not It - got to mint' reg«|*nl \ . ,*ml mates had 
to 1) • run "o s|o\\ I \ that normal \ ap.tfat mm on Id in it he ohi aim d, .md 
tlie giK kness of t In- In -s had to h • lm r.-.H d coim jor.ihl\ | | lt ;U( | lC s 

wete UK reaped m h-ngt h. t u - *«1 s -v. - Tt’nieh 's. and made higher at the 

• • 

bagk than at tli*- front 

The authors la \ ure.it Mr. ^mi M ■ trial cleanhm s > <>| t ho t uhos, Are 
thev consider tins ( ) I nior- 1 1 1 1 f >- » t t a u ■ ■ thin ti la\.r of seal.- of an\ 
reasonable thickness mi I h* M4-i»l 1 of th ■ lull's ami :i> fho dominant 
factor affei ting evaporation output With dutf it is an absolute 
nf l ce.s'sit\ to soot tho b"ih-rs ami Moyomisors t imroinjlil \ wath overt 
five hundred hours’ running « 

As show'inu th«‘ advantage o! thi' cleansing th" following results 
each on a 12*17ourT test ma\ b»ut d . * 




11. lore 

After 



< lea rung 

• Wining 



lh » 

i 0 

( ’oal burnt per s,j ft* grat : 


, t;,s lud 

72.1 H M) 

(’oalpersij ft p -r In me 


22 n 

23- rt 

Lb. water evaporat, d per lb 

coal (at ti 

nil | 0 M(J • 

7 0M 

• • 

Boiler ethcieney 


75 | 

7H 7 • 


iPulveri'O'd Furl for Ihutnuf owl Strum Itui'iinf 

The use of pou'di rod < oal lias attracted \<r\ (onsidorabh attentir. 
m the United States 'flu- possibiht m* of diM firing ar <#\\ < Jj r. < ogmse. 
for it is prob.iblv tin* mont seimMlie method of buming raw coal, arm 
tlie utilisation of fine coal Wvhich < an with fair ease be further reduced 
to the noeessarv degree of fineries', ; this m often dangerous be reason 
of its (lability to spoTit;^U“|)Us lgmtiyn and is of litth- vain?- bi-taime of 
the difficulty oi burning on a gr 4 ite (tr gasifying in a produced) is a matter 
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of considerable ee<\iomic lnfportancv. Such fine coal *s, howevei*, 
usually high in a^li, «m*l this constitutes one <1 1 ft ir ulty •from slag and 

• dust deposits in* % / 

Very satisfa* torv'V-.iffes Iufm- been 'obtain'd on railways in the 
United States with powd< led ( oal In an artn^e on its use for ha omotive 
^firing, J. K. Middle Id 18 Hoards it as a competitor witl^electrie traction, 
indeed as superior for long <Vstaii< e traflic, for, here t y * * use ftf elcetrn ity 
ih |^T( ( luded by reason of* Ini'll first cost, fixed < harges, maintenance, 
Ac. Ji“si(h‘s eliminating smoke, di*>t fiimg*was found to give im reused 
thermaj «dfi< iem y, and excellent results uie ( humeifto have been obtained 

• as regards toynage, speed, combustion, and steam pressure.* Satis- 
factory results \\eje also obtaimgl witl» powdered lignite. 

Multifield sa\s tjiat the fuel should not contain more tliaii 1/ 

moisture, and after giindmg flW should liass a 100-mesh sn-ve it n<T< 

• 1 

85 /y a 200-medi sieve. With suitable arrangements fot storage Jo tens 
of the powdered fuel can be delivered from overhead bins into the 
tender m from t lire** to four minutes 
* In this eonneition mention* may be^made of the use <>f powdered 
peat as locomotive fuel on the Swedish State Railwav s l * In comparison 
with coal, peat gave very sat isfavton results With respective calorific 
values of 7710 11 Th U. for peat. and 12,000 l»*Th U per lb. lor coal, 
tin 1 average kilos, of steam per kilo of coal were peat, 1*71 ; coal, 
0*81 Jhe boiler eHi^iem k>s worked «ut at 73/ for peat* tiring and (55^ 
for coal. The equivuleht of peat to < oal as unity tame to l “15 lb. 
Uonsiderablv higher* tire-box tempeiatun ** were vl/fained for peat 
( 1 070 ( ' peat, 1510 (' coal) The pe.it powder was carried m a hoofer 
with conical bottom and blown into the furiyicc over a small coal fire 
placed beneath t ho delivery noz/le Thc'coal consumption amounted 
tv .‘U/- 1/ by wiught of ‘peat * * 

In A*m*nca u!m) the possibilities of powdered coal ^or furnace work 
have received attention In connection with op^n-hearth steel furnaces, 
J. W. Fuller 20 (bums that it gives a nfore regular supply of heat than 
producer gas, that it is much easier to powder and burn eoa*l than to 
gasify it, and that the first cost of producer plant is eliminated. Fuel 
consumptions compare ver\* favourably with the best producer practice, 
it being elanncd^that from 100 lb. T 1 50 lb. less coal per ton of ingots cast is 
rapiired. The steel output is increased from 10/-40/, and thore is 
1 / • 2% less loss by oxidation of pig iron and scrap in mefting down. 

18 A mer Soc Meek Eng , see J , 1917, 7f> * 

< * a Engineering, IMA, 1«2, 387, 1097 

* N I nut Iron and Steel'ln^t^ v 
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Slag is the gU'atost difficulty amUicccssitatcs specn^'lv designed checkers 
and provision «tf slug pockets Tin* ash of the (oal must be low and high 
bituminous matter is ii^pessurv. • 


A paper ltv ( 1 
Bettmgton bojer 


A^King !l re. or«K 
The flowing summarises 




of dust firing with a 



A ft mtmi.il load 



( 1 2 000 ^b e\ aporated 

At 


p T hour f i on i and .it 

50 * 


10n ) 

Overload. 

Whiter evaporated from f 

Total* 12,500 lh 

1(1, .Tlf 11) 

and at 100 ' V \ 

,IVrlI> coal 0 • 15 ,, 

0 •‘55 ,, 

(biller e|lieiene\ * 

70-0 

80-0.. 


*The hoihr was n< »t credited witlflicating (he \\ at or from .supply 
teift] lerature ( 12* ( ' ) to lecd-watei tank temperatures (which averaged 
for normal load ll J , and for 50 • owiload oh ), nor was it debited 
with the power for the pulveriser, “JO K II P.AwImh, assuming 15 11). 
steam per K W , corresponds to 5/ ol*the steam raised 

In the shops of the .Missouri, Kansas, and Texas Railu.iv, at Parsons, 
l*u)s , eight 250 }i p hollers (uatej tid>e) working on < oal dust, gave 
an evaporation per lh of eomhustihle of 10 7 lh of water from and at 
212° F The tine gases showed the high < arhon dnt.xide content of 

y>y. 


* • r<)KK 1 on St KWt K MSI NO * 

The utilis<ition of coke foi steam, raising has, m \wew of" increased 
ditlieultv in obtaining Foal s at reasonable* pru es, received im reused 
attention Although cokedirce/e has long been burnt .sat isfa< torily 
at coke-ovens and gas works, almost enlirelv m liansl-tired furnace^, 

• f 0 ^ 

its combustion Vn laret* [lower p]ants. with meehanyal stoking, is a 
recent development necessitated bv ehanged < onditions. Kesuljs are, 
so promising that more than one large electric generating station is 
arranging adopt this fuel on a considerable scale. 

War conditions have made < val dear and scarce, whilst coke has 
been little affected in pyice, and with increased carbonisation there has 
been a greater production ; these factors have directed 

the attention of engineers to its advantages. _ From the point of 
view of fuel economy the solution of the problem of using ordinary 
gas w#rks coke, suitably sized, is of great importance in connection 

*** K 8 

« ^ , 11/17, 114 
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with lar<a* srhemesX which afe in naitemylatinn where « oal will bf* 
carbonised first, and s o t ? i • * vaduabh* b\ -piodm f s i,ru\* *r. d and it i.s 
not ('fiiii*' too f,1r 1 \ t li.it -'ll! h*s< hemes <i vd arit<‘lv d- }*. ndent for 
success upon til. 1 utiln^iti\i of the < o| v <* <fs a st^im-iaMftu find From 
tin* point of view of tr.impoit and dnt ri l^it ion t he ad vantage of 
^liandlmji one lot o| i oal foi tin’ uas woihs. which i an^pass on its i oka 
to t ha powai plant is ev idvnt V fill t fi ar ad \ -uiU'j • < oka* is smokeless 

ronJ)U»t uni 

AiU'antauas aia n.it inallv set *,f] by <*aitam drnid \ untunes Tin-* 
av ar.a.'a ash < out .‘nt is hujli. and f»*<pi mtlv tfi * montuia is o\'< <^s*ive. 
i Tha method oj (pi uk lniaj tin* hot * oka with wat.*i loavas mmh to hi' 
dasirad I lia diamjht siiilad to*(oalV insulin iant foi < ok \ Imt with 
ordmag' hand linn- tin* uiat * mtioliu *d hv tin- London (’oka ^ah^s 
(omimttee has piov'ad liu.difv afffr i nt and not <ostlv to imtul. Steam* 
is ii^frodtu ad hauaatli tin* uiafa and uivvs an impallad ft i a u li h t Alumt 

\\'/ of tha strain output is required. hut tin* staani lias tha fmtliar 
advantage of keeping t urate < ool , dmihtl *ss tha water-uas iaa< tion, 
vfhiah is stionulv andot herime* jilav.s aji important, part m tin* com- 
hustion Tin 1 ahovi* ( 'oiniiut t nr has also mada arrangements for tin 1 
supply of pioparl v' uraded coke* the standards bemu t 0 * in.. | lfi , 

•] 2 in • * 

Many of tha factors m relation to the eomhustion of aoka require 
furt her # workiuu out B The most evmlent are t In* size "best smtad t^> 
dilTercnt urates and druuuht conditions , tin* surface exposed to 
ovid.it ion. (In' hanlftass and ponmi v all will !ia\*e<fn. < t, e|f*<t on 

the rate oTVombiist ion Som ■ < ok *s have a haof and hndilv ul.wfM 

• • 

surfae ' ot In*] s are dull, with sinfai * cuv. i.-t^uith wh it is premmablv' 
anu^phous i arh.m On* a\p'rn*ue*l i'uiim informs tha writer 
tjiat the latter kjnd is hu easier to mftite and hum s 

Whilst* practical « onsidaiations haw determin^l that coke is 
applied to evisftim hollers coiisid^rat ion of*the fact that a high 
proportion of tin* find is humt m thevrutc, the heutmu heme largely 
dm* to radiation, points 4?) different relationships m <irea between the 
furnace heat mu surface and the tube .surface bemu required. if tin 1 
hast results are to be obfuftied One autlioritv states that with direct 
radiation from coke one square^ foot ot heating surface will j»ive live 
times the evaporation as •the sunn* area in tub* surface ('Uselv 
eonneeted with this'is the fact that witln economisers fliere is con* 
sid*rahlv less saving when coke is burnt than whan coal is tin* fuel. 
This is f partly due to higher localisation of^e lfeat m the boiler and 
partly to tk* smaller quantity of excess air* demanded for coke. 



n^:i . 


One fallacV in relation jto tiff* combustion of 'coke is tint little 
or, as out* writer states, no s.’iund.in air is ivipnnd a bow t h* urate 
Reference to the rv‘Mllt^< ai ned 111 tV' e\|*eiim/n^i{»\ tile 1’ S Kill e a 11 
of Mines on combining m .i haml-lii*, d I iw i ia< e (s. <■ p ‘JO) ndutes 
this assumj»tioi% II wastdymn that with.ok* us^wcll asotlcu fuels, 
the furnace .uteit as ,i ^js piodjn u. ainl f !h.it at t lie suifaw and 
1 .V ill ahovi* t"lie sin kit e (J ’ || fuel 1) d a hvih yfal( mt a *j • ( )1 < ( Mid Hist I Id' 

eases ( 111,11 III \ ( arlloll 1 1 1 1 u i < » \ I < 1 * with I nl I w l pi -.‘lit Thus \\fth 

a (bin fuel be. I and 7 a I ■ *s ( J e< >n 1 1 hmIoii per §jgiin raiiuin j fnmj 1^ I 1 1 > 
to 7 9*1 K . and airsupph thioiiuh ill • lied h *d Mimnm lion, 1 :»S in "ijolh , 
the combustible eases at th smlae* a\ ■ i a <j d 11 S ol tine total 

H inches above the siirja' ' th" a\ el.T'j ‘ U as s 1 1 1 I \ liiehei Willi 

1^-itn^i find bed at th sinln. t In* < oiubiist ihl * m«’ -es a\ eu<je<lfi»Jd 

on lie* data in lie* 
|s supplied tlimimh 
tin* thcni, in nl air 

-tok us tin* pnn< ipa'f 
i .md sullieicut ( oil- 


above til * surf ie f) IS T*ah lilated 
ippeafs that no niattei Imv , m m li an 


' n on 1 
pap?*r, it 

the urate, ihis will amount to < |om up *u <s*J ,, 
required pel 11) ol coin Itf nt : hi e * 

In usiim oidinai \ biok n m H wit 1 . n un i a t 
dltli. ult n*s a i e to obt mi ^ 1 1 ll i < i i l \\ i nnd imut io 


% 

sumption p a unit ar a of mat to m in m, t h t am out put It m 
( lainied that t,h * a\ mm ot >7 lb t * r I) ol *_■ i a i • ami tan he 

o bl lined, but i I *r an * ! » publish d i mbs tndn .it s t hat 1 hi lspia.- 
titallv ,i top limn,* |oi . ok -bre */*■ tin* smaller si/ • ol whn h lb moi * 
favour, ible to i.ipiT .ombiistiou bjnition on the mounu mat. m 
(leyendent Iar;jelv Op t h * <1 * - 1 *_r n ol tin* brn k andi " In on« m-tallat i < ■ 1 1 
with* water-tub* boih'is with a unit yii a ol a ppi o\im,;t ■ l\ I a) <j It 
and a ratio of heatmu surface to urat * ai \ ol An hi a count er-llow 

arrangement for the »es r/aiiL’ fiom the front s-ctmn of the mat * 

c 

has been made, so that tie* ar« h at this point n maintained at as h i e I p 
a temperature i« possible * p 


Avcraee figures lor the .ompoution and .aloiilie value of < ok.* 
produced |>v one farm Le don r omp m\ ,n * Montum H-d^, 
volatile ti\ droearl)oiis A’ "< 0 1 1 \« d haibm 7J O' . ash 

It*.")/, c alorifie value loddoli'll'l p i lb 


( n\l* S\MI'UM. In/: AnM.\s|s 

* i 

dlie importance of obtaining a fan n pr« ntative sample for 
analvsis cannot b* ov« i-. iiiplum d. but th.* dillimltv of doinu so 
with la/i'e eonsienmenls is ^ival With tin* more o.-n ial introdiu tion 
af pur< base based on raf’.^.al lines <tf composition and . aldrifi-'u aim*, 
the matter of Fair sampling is*-assummu i»i eater impoitam. Jlmsc 
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methods of purchVse are nfuch more common in the United States 
than m this country, and the Bureau of Mines has issued a special 
Bulletin (No. *1 oil the subject % f 

For Ian»e cargoc^ orVtOfHMmis and overall is return mended that 
srnne 3000 1b. 1000 lb .should l>e drawn an^l '-ampled^in seven stages 
Fust the whole •diould b<* (rushed on mm platen or *fccon< rete or stone 
floor fo !-in m/.c, piled, in a < one with a wiu'kmni^ passufg round the 
h^ip.and throwing the <oal rcgnhuK to the top. The pile is then 
to bespread into a long heap bv«thro\\ irrg out to right and left, alter 5 
Iintelv "This heap is h. lived UitolW'o colles, olir^xuilg rejected. • When 
about 300 11^ has been obtained it should be mushed to J m f halved 

again, and 2b0 lb crushed t<% h iiif This is made into a flattened 

• • 

< om\ # ipiar!ered, and opposite quartern reje< ted, as usual. In tjio 
fouith. fifth, and sixth stages tlfPe sample (with quartering at ea< h st*ag(^ 
IS jjI'ediH ed to ^ 111 , [ 111, III. respri tivelv. Tlfl* sample is frhen 
t hoioughl v mixed and further halved until finally samples of 5 lb 
each are obtained ; til esc are placed in untight < ontaiuers, which 
should be completelv Idled ’For the wmisture determination it would 
ob\ loijsl v Ik* unfair to take the sample <iiter all this exposure. From 
the fiist “cone" (l-in size) 1-lb. lots ,ire taken wuth a scoop uftil 
the 30 li). 30 lb lequired for the moisture lest arc obtained. For 
bituminous coal .i \anation of 'T/\ B Th V is allowed before making 

am cyireition on tjie purchase pn»e 

• , 

• Liquid Furl. 

• • 

Attmition kas been more spc#ilicallv direi ted to tin 1 fuels used in 
internal combustion engines, particularj\ to the use of tar oils as 
substitutes for petroleum oils in Diesel engines # 

• As a stea upraising fuel ml h^s [Hayed a gre.it part in connection 
with tfie Vivv.^md for furnace heading m the produftion of shells and 
othej munitions oil has also been an important factor, but necessarily 
difficulties of supply of suitable oils haw* been encountered. The 
conditions for the successful combustion of oil fuel for ^team raising 
were dealt wuth at length by the wjiter 2 - 

Lieut. L. B Ford, of the IT S. Navy, h^s described 13 a form of 
“ diffuser j^oiu*" f<v use with ori fuel burning from a pressure atomiser 
of the usual type with natural draught. * The diffuser <jpnc has an 
angle of 90°, and is adjustable on the atomiser. The diffuser cone is 

’ » J Inst. Tetrol Tech ,*1917, 3, 1M+J *1917, 703. 

• See Engineer, 1910, 1S2, ^6. * 






FUEL. 




*9 

arranged immle anotln 

r trunc.c 

t il> coll 

f 

e, tile ape 


which is t 

o wards 

the furnace 

, and bv in -mis of 

h'beal 

vanes fix* 

■d at 

tin' base 

of this 

larger cone 

tin 4 air is 

r i W )pli,'<l 

with 

a whnlii/j 

[. >?)otn»n bet we 

Til the 

inner an<l (j 

•utep cone 

V'lth tins arr. 

inuenmnt 

w. 

is found | 

>oss| ble 

to vary the 

oil pressure (\^Ju< h 

(pm kl\ 

and < lose 

I\ te- 

>uluted tie 

' steam 

production) 

over #xude 

limits w 

ithout 

smoke Steam 

to meet 

mu ma) 

re(juirement 

sVouldJ)- 

■ <n>i>eiut. 

‘«l with 

spia\ n Hi 

1 O'SS 

(Ill’s of 7( 

) 11) to 

100 lb 











T 

\ It Oil s 1 

t m 

Dirsri Km.im 

I's 



Manx 

Die' 

sol engine s,p ao 

• of 

Use t h 1 oil e| 1 ol 1 1 

t In; count i \ 

in small 

,M/*d i4e( 

tre : 

i 'iieiat me stations i 

uimpnm plants, 

t\n . a ml the ' 

'hoitaee 

(^-petrol 

elllU 

oils has 

h d t o e # \t . IK 

led u^ ol tar O 

,|s V 

s theso 

oils aie 

native prodm 

ts a’iid 

pi od IK * d 

m 

hll ee # 1 1 U a 11 1 it |i's 

the ( 

le\ e 1 o ] >| n « 111 M»f 

their usi 

’ for 

power 

prodm t e 

hi i 

s \ matt o ol 

nat ion, 

al imp 

oi tanee 

The boh. 

mour in pia 

et n (■.and 

the 

i lie mi if al and f>l 

i\ s| ( al 

( harae 

teilsties 

of Oils most s | 

lited to 

the pur p 

oi e 

are (h.^efoie ol 

eoiisid 

lei a ble 

import 

unee both to < 

chemist 

s, prodm . 

I’s 

and useis 





neial 

with t, 

II Oils It 

has 

been »|sua| to < 

‘III plo\ 

a (ell 

am pio- 

portion < 

»f “ ii 

lllJtlOll 

•' I 1 

et 1 1 

ileum plodlll t 

but 111 

some in, stain cs 

engines 

ha ve 

bemi successful! 

\' 1 

mi on tar oils 

alone 

The 

mint ion 

pi^nt of < 

Ills IS 

one of t heir most 

mi] 

Mutant ( harm te 

list K s 

and a 1 

tillable 

( ollt 1 1 1)11 

f loll 

has bv« 

,M inudi 1 

»\ 1 

1 Moo, e on •*; 

'spontaneous 

lymt mu 

Temperatures 

of 'lea 

pud Kuo] 

Is b 

a Internal ('omb’iistio 

m Kmj 

lines 

Mofirv f( 

>1111(1 

the foil 

owiiin iifnite 

ill t emp lat llles 

(Cent, 

) lol c 

lie fuels 

in ox vm 

•n 

I’etlol 

27n *270 


kelos.-nes 271 

277 , 

, eiudi 

‘ P ,,,rn * 

leums. 2 

71 7 

177 , :i 

as t.u- 

iboin j|7 107 , ( 

oke-o\ 

ell tai 

|8>C. 

|, 

>w l 

•mpi lat ur • tai 

707' 

" < oiisiih i a bi \ 

hmln 

•i vain 

e s wcie* 

found lo 

I leill 

' 1 < >ll«* >1 

an Pet t 

ol . 

1 \ erao'i 1 a bout ' 

|00 hi 

eln r til 

ah with 

OWeell ( 

1 W. i 

kcrose 

m s”l \2 

am 

r'i8i>7 , i oi ( 

imh j 

letrohuims the 

aver a" • 

was i 

1 fS 1 

n>i two s 

hah 

• oils the dill re 

lie ■ W. 

IS In lie 

1, less 

71 J a ml 

80 

Turp. 

nt in.* wa ' 

. e\( ■ptional lia\ UlLl t he 

same 

ignition 

point in 

O \ V Lf 

ell .Is ill 

an (277 

) 





Paiti 

i ular 

lllteies 

t at t a< he- 

S t(l 

i the ( omparati 

\e (lollies fol 

pet rol, 

bnzol, 

and 

ahohol 

, in ovv 

eell 

the'" Were * 

Petrol 


) 273', 

benzefie 

(100 

/), 7(ib 

; nl<* oh 

*>1 I 

(sp er 0 817) 

397 . 

(in air 518 ). 

It IS Well 

l-known that 

a muclr 

er thermal efln i 

eliev a 

in be o 

btained 

with alcohol t 

ban with*petrol 

ben 

uise of the mile 

1. hl«dl< 

•r ( ompression 




» J , 

1W 

7, f 09-1 12 






. 3 1 


itriW 


7 s OF TIIK FIUX.HI^n of APPLIED «< HKMISTR V. 


vdinh (<m }>- ii-imK wit hoilt rtariLf. r *J nre-ienif ion, but <yl though some- 
what. fill'll! v *onipie--jon (with * oi n -ponding inn %1-sed clli* ton* 

|/( ) i -t' lb|o WlHl kj|/o^ It I" \* i \« <pic-t ion.ib]e w hot her iiiutlimi' like 


a uj hit'll <i *ompie 
found fm t hi"- find 


fhni ^ u . - 1 ■ • . | b\/tli-‘ hit r i' ignition point 

uhl I o * -.if' !\ attain* d * 

• • • • 

The U-o of t.ll oil 111 Dll -o| ( U U I II P S W.I- \r\\ f^llv (knit with bv 

1 ’oiti‘i )>< Ion flu- Dio-ef hkiL'iii' l*’-'i >’ A--o( i.it ion , 2 ’ ^md v.ilu.ilih' 
d.ytn yiv* n in th<‘ p.ipfY .uni dm u— ion Spe* ili< ntimi- for tin* ml- 

an* n^it alt o'j> t In i -i.it i-fn< r ot \ ay pit-i'ir. The well- know u ‘“.MAN 

( 'o -tnfe th.it the oil - h o u h 1 th^w 1 1 < *. •] v at lb* (' , when coo^-d to 

S’, .md h It ^ iindi-t m bed no -opaiution of -olid -honld t.ijo* pin* 

\w i * Inn do minute- , . » - h '-hoy Id if**! I'Vind 0 lf» ' , -'ll! ]>lmr 1 
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f>FL. 


i ; il 

e«ci'r>. ami }Viii uni* an i * • !«*rn md,* ami « h.-iui^t ^ ami 
producer.' 'hoiJd i oii'lder miivlullv tin* l . •» | u 1 1 . * i iu*i i T " ami Imw the 
demand can la* profit. j^bh’ nmt » • *' 

In ojinatm^ I \ nuin* ^ wuh t.u ml- wi*h <n wit Ii* nit plot j. I 
i on it ion , it i" in < i ".in to a • 1 \ am <* tin* hi< 1 .id ini'"! on ihmiiu t o slow m 

f ^ f 

Imnunc tlia'n wgfi p. Ttielmim Willi ! !•> rnmm* load 70 and up- 
ward-. tai if*! tan la- • !'. d aloim m without p iiolmnu ignition oil, 
wliu Ii l- on 1 \ ]. ip nr- d I"! -t ii film IMo? j. t 1-jinf ion 1 1 o\\ i - \ i ■ i , enables 
•the * • n «_! l n ' ‘ to wall -t udi!\*at b-u u 1 < -ad-, iml Oiitlnr *-m Ii 1 ir oiK 
a-, n^* not /mod mu., V i t"i u--* nh*m woO.-nt imution <jent mn* la* 
mi< < ''--Ijill \ ii-. d , T In- < o: -id i dt| \ i \l - m I- t In* i lion of oil ( »m- 
pr.*"i(m at " no load -h. add mW*la hr- :li ,n | v n |l» p. i -,j m ..tin i- 
wi-w moot mn m iimmtiin md . \<n .1 mnitioii i- i.rulnt < ombint mn 
fait la* liu ompl ■ t « * Imidnm to unof. ‘\‘nd limli c\li nmt t <*m p.*ra t u i e - 
l>\ # iu< re.i'imj fit-* oil 1 1 1 p < f • o, i pi. -in - In da.uf 2<l lb tin* mmim* 
llllh ‘ ' W< *. * ( i - 1 

Su< > im u it 1 1 an* oil and nmi paiMmdaiH tar oil p \ cp l.ir/elv 
d«*p -udmit op til.* pulvmi'.j; 1 1 1 1 1 •(< * n to pm pi l\ <*\ pm n m i d 
with < hokum of tin* Imk - 1 1 id p.i"a-j< ' in tin* liwl \ a I \ '• < amm: \I1 

r> Oil- do not «j|\ ■* t 111' ! foil l.|r t lid I Ii Yin U\ f a-. ' 11 Inn la . 1) o\ i 1 1 oim* 

l)\ adopting aitof h r pittm.n of pul* :i-n Viphfluh m Inn l> • n 

' 1 1 l' ii - * s t ' < | .1' th* ( ill'" lint tin! l- tilth* ■* l o 1 1 m 1; for thn Tin* la* Is 

t^iat aiiotlmr * |*ul\ - ri'i r i' 'on.* ’ urn - i turn and a- m<*nt mm*d 1 > \ 
Porter that tin* froiiljh- n 1.*" m mimnmr whm( tln-'dil would la* limit* 

fluid, ratlwr mm*-,-! that it i du to atom -atmii Tin* p< riod 

la# ween ( lea mn / out tin* d< po-it mm b<* « oii'uh ta h|\ < \i< nd. . n< < <ud- 
inir to W \ Tu i ii hii II ,b\ i iiiinin j loi i holt Him on a < Hide oil 
(p trolmind. or paiallm < v m 0 lioiim 

*Vm\ vnriabh fnjui ' wm punt'd hu th <|iiantit\ of p< t m >1 « him 

ignition oil T. (ppr* d \ pp n ■ u> l *. umh i i oo<| rinnim < oi li/mm at 

full load on a good eipjm* almut's m a lau Imun* 1 Tin* followin'/ 
fi/uri*' were L r i\cn for \,iiinih load' 0<> > lo.nl 10 oil , Ml <»9 / 
load, Id 9 j oil, 70-79 load P) d oil Honi a mine tin l/nitmn 

oil at full lo.td would appear to h * 10 d of i In* total Im 1 

For total fuel oil (tar oil and pilot ]<*t oil) < otnumpt min p. r kilowatt 
hour tin* following li/utbs wen* pilot'd Load did ,, oil I ml lb , 
load 42 / oil 102 11) ; load 07 .V/, oil 0 70 1b , load 71 7 , oil 0 fib lb. 
Tim Diesel Vngines at A\leiburv, W A Turnbull stated, in a period 
of mm* months generated 309,310 unit' on a consumption of 7d,21H lb. 
of residual petroleum l oi[ and 191,0()0 lb. of tar oil This corresponds 
to 0'73 lb of total fuel bill per mat as agaimt 0 '19 lb "with crude 
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(petroleum) oil. On test rumVthe consumption per unit at, full load wift 

O' 735 lb. of tar oil per unit, compared with ft 135 lb. of crude (petroleum) 

oil. • 

Motor Spirit 

% Important “tcJmhal papers” have been publ^usl bv the T\S. 
Bureau of Mines on “The Plixsnal and Chejnual JVopeifics of (Jaso- 
lings sj >1 < l thioii^hoiit if!.. I luted States m ]!>15 ' 27 and on the 
Proj^cties, Lahoratoiv M'tliotU of Te^tni" and Rr.utleal Specif!-* 
cations”*^ In (oniieetion with 4he lust-mum <T mention shoi^lii he 
j made of t In- ^exhaust l v<* examination of methods emplo\ ed* in the 

analvtic.il distillation of p-tinUum ctrried out bv the I” S Bureau 

% 1 , 

of Mirys,** with the t liomuidiness which is eliaraet erist k of /h esc 
laboratories Reference onlv Drills latter contribution to the literals* 
on petroleum is peimissible line, as it, is hardlv witfnn the scope* of 
the snbjei t dealt until * 

In dr. time with th« chemical and phvsiral properties of petrols 
it is pointed out that three classes were I>^m<r marketed the “ straight " 
petrol, obtained directlv from crude oil , blends of “straight ” petrol 
wi 1 1 1 “casing bead” spirit. , the verv volatile spirits which ifre 

obtained bv condensation from suitable natural nas* and which are 

%> ' « 

said to represent 10/ of the total output . and blends with ” cracked ” 
spirits . , % % * ' * 

Very exhaustive examinations were carried ou£ of a large number 
of commercial pet mis Tin 1 specific gravitv ranu*’<V generally from 
0-(381 to M- 758 Tliosf samples from eastern* fields were lightest, 
(00)83 0*737); lrom tin* Mid-eontimmtal, y-707 0-711 ; from Cali- 
fornia, 0-72.5 0-710 Tlie calorific valued onlv diiTered over a ramie 
c\f 1 -5/. being from 11,1(15 11.315 ctdorn-s Sulphur was invariably 
low, 0-WUto 0-0,5/ , # 

On di.stillatiifli cracked spmts, of blends cifutammg them, did not 
show*any distmguishmu featuies, bift lor blended “easing head’ 5 
spirits the amount of dfktillate at low temperatures was generally 
much, higher than for “straight” petrol, and the distillation curve, 
plotting volume against temperature, was much more uniform than 
for straight petrol. # * 

Particular interest attaohes to the quantity of unsaturated hvdro- 
carbons present. Details arc Riven for the methods of (Tetcrmining 

• 

i! Kitttnan, Jacob*, ami Doan, Tech Taper ^C>:i, 101(1 
• K \\ . Dean, Tech Pup§r Kill. 

* R«ll 125 , lOUl 



# hv i» mIiiip'" absorption (Hunt's modification of Manus' method) and 
sulphuric a< ij Tin* i« hi* 1 wdue for > 1 1 . « i > 1 1 1 1 petrol ranged 

from 0 (J to fi o Km (’all loi nia # '[H] if the yn#e w.i* (MI 1 ; Mid-, 

continental, ^ 0 1 eastern oft a; I a /Ty/ '-pints known to he 
*' straight " lmvv value- re-p (hv-lv a- hmh as o 1* and <!•,'> It is 

Com luded -th.Tt .usoint s | * » w i n o an iodine \alne M S or over piobablv 

• # • 

contains “ # <ratk d ' s^iiit m*d il o\ i Ml imtuinlv tout. nils tin 1 

l.lt t T Some li la'rk el a hie wlmllv m.uk*d ^i.iits mve iodine jmiybers 
<>f from 2 <> h<) 

lodme value- ami -ufphmn .n/l ah-oTption do n< *t loTiow in the 
.same jordi r for whilst the iodine alooip'mn i- d • p n h nt on the^ 
nil mi h *r of unsat mat . d ImkaL’ s/rndpiyn " •>' >d a hsoi pi loll is no greater 
villi two m tin 'e un-.ft unt. d 1 1 n k a ^ - than with mi* Witji iodine 
i? r ain 's h 'low - n d t lie mlphm n n id ■ h- >rpt mn is neelnji hh* " ('’racked '* 
spmt-, -.how a friilpliuin add ab-mphoii of | t> It m .stated # t hat 
the content of n n -at mat ed <oin|^uii*U seems to cause the users no 
im oji\ eiuem e No mention i- mad ol the troublesome LMiinmine,'’ 
due to iiolv mei ma! ioii whuh m > f *i ). r. ! 1 1 v found with "cracked 
.spirits. 

^ From e n e ) 1 1 1 I. -Is soon* impoii ini jir.n fu a] < mu lusnuis are reached. 
All p '1 roK ( an? mid i o piop i!\ i ■ mlaled ( imine eondit ions, hi* made 
to develop the mme powei II th ■ *u-< r takes -llllahle <are lu* can 
t all m mt as* *ood i -ult - out o| a < In a p p *t iol as out of a ri e^ pensive 
* in jk t *st ” pi od iu t a nd the i hiel • *1 .* 1 1 1 *nl of- ad v.ftil ae * of the latter 
petrols is that t[ie\ Meld maximum eiln iem \ <4 ei a wider ratine of 
ei^ine eondit ions * * V, 

In the set mid pap rjNo i<i())1lie desirahle pro*>erlns of petrol 
are s t foit h as : Not too la urn a p< • n entai/e of liiudilv \ olat lh* products, 
h ‘•ause of Iaioe evaporation lo#s, ^ and excessive danger in handing 
and storing, but sulli* lent must h* pi *s *yt to p *rn i Tt e.isv# ,*V art m^ ; 
the pen outage of heavier spmN tmisf not he too lufh, so that after 
atomisation into tin 1 ivhnder^h heavier fractions cannot b * com* 
pi “t *1 v vaporised or hurm*d . t )i *i * should b »t him' leavi a residue, 
no non-combustible such as vvalm, Ac ; should h* fn*e fiom anything 
which attacks metal b ‘fore or aftei ( omhuO ion ; and there should be 
no objectionable odour*] n tin* s-pnit or produ<ts of combustion. 

In anv specification it js (h*eined inadvisable to* state definite limits 
for volatility, but the followimt is suj_'<vsted as a ••mod pmide : (a) the 

temperature when 20/' has distilh-d should not he b *lo\v 70 ' (' , nor 
above whatever limit#is fixed after due consideration of th** copditionw 
of use ; (6) thc/emperatifre when <jt) / has distilled shall not he above 
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anotliiT limit simil.uK < ho->#n (< ) tin* tamp’rut iu f a ivad \fhaii ?A) 
lias distill* d .shall rml 1 > ■ lupin i than hall-w«\ htw.-on the anT 

!j() ' limit (to | > i < < ’ 1 1 1 ^ li<* m.ii katinp <>l “ li.-ak " vpints \v hi« h mijiht 

1) * misatisfa< toj \ ) , (> point shall not > s 1 1 t lit' linal ',!!)/ 

laading h\ moi' than Vi 0 Tim- point m IfhmalK lf\ad, hut is 
intand.d to dmi i imirtat apamsl lmpiop, i>\ •< 1 1 - 1 dim! •ji^iols and 

lliisal i da< t o i \ hh nd « » I ii ifol and L >«m » , 1 1 , ~ * 

1 . • 

.1 II < 0 , 1 . 111 has d t.'tmifi'd t ha -ohdiln afmn ^,om1 •> of pctiol 

and ol ai i f on ■ ii I iu < u i , k a i o p p ( i t In i mo pi in t mim I 'at ml soliditi. d 

at IHH (♦ , a< aton -at ‘.O <’ Tin lla-df-pm^t ol pat i o|s i anpad 

I lom *11 to :;<> ( 1 , lor a« - toim, 

I’ll a us, ol t oat mm ,m a p, I i o| - n h«t 1 1 u i i d < alt with mi paV * 
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loi lisa with ml 1 1 o i mad, -•ol Ilia] Tln^ -tfikni" tail, liow<\.t, m 
this mpoit m that on ilia w holm tin- piad*ol I u • 1 has Imaii staadik 
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up-dram/ht. jirodin ,-r> r >ult w i alnn^t in \ .in.i 1)1 \ sit j>f t< t on 

wjtli ant hr, into, hit umfuous <o.d, ,md lii/mti* With th** two nl.iutn 
- • • 1 
UMO‘2 wood (oiu 1 stat'd as h a \ 1 1 1 *2 a >t,itn siiiihlonT and V.-nt rifnj/al 

tar oxtraetwr ; no d . ■ 1 a i N ho tin otlni), hot h u« r« i.-porlud unsitis- 
f.iutorv ; t„ir was r.'port* d as * Io*2l;hi 2 mainland ,idnu»toii valves arid 
rotnioi^atlon of nioi^tur.* and tar in tin- mains had l'i^vji Iroiihlc*. 
Trouhlu <*aiisi*d % hv luni[>f>7ui h u a^ r *|iort.*d in .> *v. raj i*stam*<s 
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For the water uhi*< 1 in vapori^ r.s previous investigations had shown 
consumptions of from 0 7 to 1 lb per lb. of Tuel fired fo^ up-draught 
j/roducMTH -with antliracil; * An average for 20 product rs on bituminous 
coals showed 0 7 lb. p^dbSof coal With pi at ^mntumiy; 257-30/ 
water no strain was required, and in one lignite plant the water in 
th# fuel was more than sulli'ient In the ftur au of 5fines down- 
draught producer working bituminous fuel the vaporiser cmvmmption 
was atfelow as 0 25 lb * # 

v In tie* scrub!) rs the water consumption. natur.dl v varie<l widelv. 
On an average for seven plants woikpig on bit*umiifous fuel the water 
j*r lb. of fu‘l easili'd was (it lb. Since the mak • of gas may* be 
taken as approximately <il cub fk per"jb of fuel, I 11). ol water was 
required yer cub ft of gas, or Hi cub ft. wateV (100 guH ) per 10(0 
cub. ft. of gas si rubbed. * # , 

With regard to auxiliai v ]>ower actually used in opeiatmg tin* plants^ 
this with up-draught. producers averted 2 8/, ; with down-draught 
3'8/, but tin 4 latter unhides one (‘xceptionallv high figure of 10^ ; 
eliminating this, tin 4 consumption is practically* t he same as for up- 
draught plants. 

M kt a l 'Melting. 1 

« 

With the enormous demand far alloys brought about *bv the war, 
the question of the bed. tvpes of furnace and fuel consumptions has been 
a matter of the greatest importance, and a numb -r of valuable pap tb 
on these questions ha\v bvn published. At the Annfl.d Meeting of the 
Institute of 'Metals several paper; were read, and wilf be referred to 
here, more particuMuly in relatnm'ta fuel consumption and tin 4 relative 
mcritij of coke, oil, and gas for the purpose It is not ‘Worthy that 
thiye lias been a great increase in favour of coal gas for all kinds oj 
melting opuratiom?, but its use is not confined to melting. Large steel 
■annealing furnace*, other smaller omw for tin 4 heat treatment of tool 
steels afid the alloy steels for helmets are Jargely used ; wire is annealed 
by gas at a consumption pi some 2000 cub. ft per ton, and gas finds 
another application m heating shells for ” nosing.” Sir Robert 
Hadfield has stated that lose firm had used about 500.000,000 cub. ft. 
of coal gas in their steel works. In some large industrial towns in the 
north of Klfyland tlfc gas consumption for industrial purposes has 
more than doubled. . f 

In a paper on “ Gas Furnaces, their Design and Manipulation, ” sa 
A. Forshaw said that the crucible melting furnace had made, great 

« i • 

32 Manchester Junior District Gas Association Not.* 3rd, 1917 ; >J , 1917, 12(54. 
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strides in recent wars, and jn the Tust* four or fiw years noticeably 
with coal £%s as fuel, ln*it the great bulk of metal is still melted with 
coke. The b *st pit tvpe of fmyiaee has n tlulhnnl.cllicicncy of aboijt 
5 / The Juel ronfymption as a |* 'reentry*! metal melted is about* 
Wo . 1 ^ » b C'vt 7 uw^ ]) a toil of brass ( )ften in t he original Mjuare type 
the p Tvont?ii^'*was a.s high as lot) In tie* ohMarge chamber tvpe of 
furnace with four to six pots buried m coke, tlm fuel consumption rose 
to 300/,, whilst much of the metal b ung*in contact with the fuel and 
exposed to the gases, wa* of po<y ijualitv, < ontainmg much oxide and 
sylplude. Poke tlltmif-fuimu es # ha\ e an eflh iem \ of affout Id ho* 
that*the fuel consumption in them is oiil\ about one third of t?iat in tjio 
pit tvp,-. ; 

The author emphasised t lit' diiTcrencc m fuel con.sumpt ions obtained 
fn laborators t i sts and f\vnda\ Uundrv practice In the former the 
life of crucibV's and li ufys is not hi question In the latter there is 
possible itiexp.Tient e of woikn^n,' or ,1 charge muv be melted but 
moulds may not b* r. ad\ 111 sufhnent number, so the metal has to be 
kept hot ; men m iv Clinch nil for m<;uls irresp, -ct i\ .• of the operations, 
and oxeessiwh high t ‘mpciatures for the metal mn\ be attained. Then 
Hhe char, iet *r of t lie i hurg \ whethe? ingots of allov, whether the alloy 
is made Iroift incot^ of the constituent metals, the proportion and * 
character o! si rap, all ha\e important influence on fuel consumption. 
The followtifg table of “ pracjnal ” figures with gas is given. 
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”1 
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• 

j 4v'™ge time of 

Operation 

Si/e god Tvpe 
of 

Aver ige 
cub. ft* 

Mctfx in Minutes. 35 

Crucible.* 

( ms p, r lb 
of Metal 


• 



• 

• 

OlUHH. 

Ny. 

_ - r - - 





Melting common t>i <i db ingots! fin Ih. (pit) 

2 40* 

3oi 

2.7 

and scrap (*>{) (!u to 7a\) 

• 

1 


Making gun-metal (kh ('u, 10 Z 

2 Sn) 

too n, (pit) # 

i 3 37 


39 

• 

1 


Making c*irl ridge metal strips 

300 lb. (tiller) 

3 74 

7 2 

70 

(70 (’11 30 Zn) 





Ditto ditto 

0O0 ]b. (filter) 

3 00 

93 

81 

Making cupro nickel* strip- 

1)0 lb (pit) 

8 .70 

79 

53 

(80 Cu/20 Ni) 


• 

• 


Melting aluminium 

OOO lb. ((liter) 

3 20 

49 

34 


13 •The difference between the gross and net melting time represents pouring 
fcnd charging, anil mil varvfr in different foundries according to Hie rate at which 
the moulds cad be filled, * • • 
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The following figures al , <- given for annealing 


Operating, * ^ 

bo.nl •Jfiiiat ion. 

1 / 

t’uh ft. per 
Ton. 

f 

* '* • 



1 < ms 1 1 mrt s 


Annealing lngli speed st« t 1 • 

1 . :i> 1 s * 

3000 

Annealing «t< el • t 

Atyiealuig cast, iron parts pa< ked m 

; t 

i 

(■»( too 

tilings in boxes 

u SU 1 A 

3300 

• 

1 

f *. . 



In tho serins of pipers |> -fori* the Inst it ut <* of Metals dealing with 
“ Fuel Economy Possibilities m F;rass->Irlt mg Furnaces,” L ('. lfarve\ ,4 
concludes tli.it at leayt, onc-thinl of t Ins alloy is melted m tilt me fur^ace^ 
tin* ellicienev of which on < oke firing is ahout Id There is, howe\\«p 
little to choose m eflieienev witty this t \ [m* of furnace when using cflal, 
coke, oil, town gas, or producer oak, if the most eeonomn a] size and 
typ** is taken for earlf fuel With pit furn.aees there is a marked 
difference, and those fired witlTtowu pas, have the advantage 

For output and cost of melting the tilting furnace plant is a loin* 
way ahead of pit. furnaces, hut. it* has not h *en definitelv proved that the 
quality of the alloy pro luced is the h *st Manv experts consider 
that the alloy from small p *ts is bdter In tilting furnaces and 
multipl* erueihle pit .furnaces working on town gas, 2700 B Th l : ^s 
required p *r lh of brass 

Thornton and H?utle\ Si state that coal pas is msiderahl v more 
costly in terms of B Th U t.hun.eoke, ho it must prove of mm h higlfcr 
thermal ellleiency in pr.ictice to h * a competitor A marked saving 
of find is obtained bv predicating the met.al Data obtained without 
psre-heatiug, witty only predicating the metal, and with pre-lieating of 
both t-hfl hietal and a?r app'ear to indicate that some advantage results 
in jire-heatinp tin* air other than t fiat accruing from the mere trans- 
ference of the thermal eiiergi fiom t In* Hue back to the melting eliambei 
This appears to be dip- to the higher temperature attained in the 
combustion zone of the furmme 

There is great advantage m bung able to pack the metal closely 
in the pots ; Whus sheet sirup requires much more heat than lieavv 
metal (see Table of Fuel ('onsumptions, p .37). 

(t. H. Brook 1 • dealt with alloys requiring high temperatures for 
melting, such as the copper-niekel alloy used fordmllet sheaths. Tests 

« « • 
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» nn a cnnim ni.il scale were run 011*41 <*oke-lir'd ami a pas-tired jut 
furnace for [0 hmim mi 10 da\s. when the following fuel tests per ton 
of metal were ole, lined Cn^.* (luph prad# metallurgical), 3ti I ; 
pas, at. Shrill ‘M r.^s, 31 * > . LM s , # at pi.jterent tal power rates, 21 2.* 
No dltli 1 ult\ was e\[i ui. m -il in ohlaiit.Vfip .1 tempeiature of | |00 (\ 
Tim Ltreate^ ^suviim u a* 111 lim , a \v i*:lit r>f metal limited 111 82 
minutes with coke < mild b- ifmlted willfuus in ,Y2 minutes, and 01 T a 
conimen lal s( afe 12 heals 1 mild 1 > * nfuaitwd in a wmkinp dav of 10 
hours with lm\ whilst i.'IiIn on e\t -phonal da\s < mild 7 heats he 
o^t un ‘d w it li eoh - * * 

ty is w 'll know a that < <> d u.m has sup u s sled coke, after Extensive 
trials of various ,s\ >0 enis, nn l|fdini» ml, at flm Bo\al*Mint (las firing 
was 1 n t rod in ed in I '*1 I ih* s\ st cm h a n o a lo w*pi essu i ' mm, and the 
' 9t insults rei orded h\ \\ .1 II uknm 4 " show th* < haime toTiaxe heel) 

fully Jlistlfl mV Kill I Imi , ^ hex aie of "lent \lll]' It'iailS' of the larpC 
< [ u .nit 1 1 \ r of ill 'tal ill 'It. d an I t jje -Fm -niatu d 0 i of < oOs whnli have 
l* 1 ' 1 !! kept In lim lr -wmi p-imd, |'»o » 1^(10 1833 tons of all alloys, 
in a similar p ’rind l f »l I Id, 1)8',)!) loin u 1 • nmll d Taking lipures 
<)V' r t hese p 'Ilods the fm | not" W . 1 e Hot i 1 1 1 \ t s| III ell, hut the cost 
*<>f crucihles and lahnn w . i • both \ n malmiallv reduced The 

following eiVes a ( o p p U I 'Oil o II oil e \ m| ^ \\ 1 1 k I II L r - * 


• • 

• 1 ! it< o| ( \ .u pi i Ton 1 1 n • 1 1 1 

, I . M. ml • 

‘ Ml:,, I 

" *L l .. I b - V , t.,ir| 


ltlO'J 

i , t.To , 4 

(’like ; 1 |0s # • _>| ■>, 

1 ’ l 

1 > 7 

t 

*1 t 

inn 

( !,is 1 M'»S | 1 ' I 

Jn 7 

• o» s 

.Ml ft 

- 

• 1 1 

. * 

• 1 

1 H 

• 

! 


The r'sults fiiinnh \aluaTd" data for a thermal comparison of coke 
an 1 «_MS Ovel t he lespei t I \ e < j 11 1 IKpie lllllaT* pi hods mentioned the coke 
peril) of*metal ,1111011 lit d to <1 .V> 2 '> I h , t lie eas t o f> 1 ( ul) ft. (Jood 
<|Ualitv coke should have a < almiln \afim of 12 000 B Th l T per 1 h. 
and for a fair < mu p 1 1 1 -on t lm ij ) ms <, ilrni lie value of I # ondon p> is should 
he taken, 550 It 'I'll (' p. i < uh ft On this basis the relative B Th II. 
per lh of metal is Coke, (TOO B Th V . coal pus, 3250 B Th II 

In order to hrOV_ r the values m tlm different papers to a common 


,jl J •, 1017, Ml 
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basis for comparison, the results in the table below have been collected j» 
those for the Koyal Mint are calculated An a net calorific value of 
510 B.Th.U. as an avl>rage for Lon<|f>n gas. The net value is taken as 
corresponding figures l^y Shorntiyi and Hartley ^e on tli^s basis. The 
gross values would he about H>/ higher. * 

• • • • 

< Coal dan (\>%s uniptum far Metal Melt ml} 


• • 



t 

~ ■ 

« 



Per 

l> Metal. 


INm 11111 / 

^\enig< 



• m McUl 

'TVni|> 

.Nr ot , 


— 
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. T. 

M« Its 

(’ill- ft 

BTh.l ) 
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*, 

___ 




Ytlluw httlSA * 

1000 

i 2* 

I !I2 

1021 

(Cn, » .77 , Z 1,21-7,7 , Ph, 2 00 , 

1000 

li 

2 2 7 

J2o> « 

Sn, 1 21) 




• 

4 


lono 

* 3 

2 W 

1 .772 

Rnibrt.si ( 

10(10 

2 

:t ot) 

IS! IS • 

((’u, S7 t . Z ). !> S. r » , Sn p 2 72) 

tflOO 




Copper (scrap sheet ) 

1220 

i 

I I fs 

2.71) S 

,, (ingot , 1)7 pi i (‘i nt* , si i ip, 

1 220 

k 

4 21 

*>.>-,*) 

2 }n*i cent ) e 



i 

1 


1 220 ' 

7 

i 2 40 

1S2U 

Gobi 

1 1.70 | 



:> , j 

1.700 . 

Silver 

moo | 

Ihilv 


,7 :i: 

2710 * 

Btonie 

1 1 1)0 I 

mrltnie" 


i; .to 

2220 

Copper- meld 

j 1 BOH J 

1 


1 ) s2 

.7020 

— 


1 

- , 

1 

Figui\s ft r hit'Hscs .old co|)|)(‘i, Tin 

>into||r,ii|i 

.1 H iirtlry 

No. Cii 

Ion tic value of 


the gas, f) 15 -5 10 BTH.U {mt) (’haigc 1 -, 00 OS ] I » 

Other ligiiMH ;u e for jtoynl Mint meltings hy 'V J Uoekms^ for coinage alloys, 
B.Th.U. per € Uj. metal being calculated on a ml B Th.lJ. 51*fas an average figure 
for London gm. f , f 

H. K. Primrose 8 * deseribed a simple , crude oil furnace for brass 
melting in 100 lb and 200 lh pots. With high pressure burners 
(5?b lb. sq ill) tin* cutting action on the furnace lining and pot 

so reduced the U f c that it was not <• 'onomieal yn the whole, although 
the fiR'l eonsumjition was lowt*r Low, pressure burners, the air blast 
being supplied by high speed dectne fans at 12 oz pressure (20 22 in. 
water), were preferable. Tlnrfv-live minutes is requinrl to melt 
and pour 100 lb brass, and HO 55 minutes for 200 lb. 

The consumption of oil per 100 lb metal m#lted with high pressure 
burners was 1*5 galls.; with low pressures, slightly over 2 galls. 
Assuming a density for the fuel oil of 0-9, and a calorific vulue (gross) 
of 19,400 B.Th.U, the B.Th.U. per lb. of brass melted at high pressures 
is 2020 B.Th.U. ; at low pressure, 3500 B.Th.U* 

f • t • 

M J, 1*07, *23. 



Gas for S\kam Raising. 

In a paper on “ Gas Fin'd Boilers." T. M. Hunter, before the Insti 
tution of Electrical En£»;cei.s. 3 » >aid that gen«*\rily the efficiency of 
gas fired boiler^ has befip low. and tlfe t heorv gained ground that 
gaseous fuel wa.^unsuitahl* f*>r boiler tu i mlt. and t hat it was impossible 
to obtain nmtliiifi* li h<* the eflu qpicv or th* c\ a poration obtainable 
in the same type of 1*' coal bring I ' •>;>' of t he verv important 

question of the pre-gasification of raw coal with .1 view to recovery 
of by-product*, t lie coke an<^ possiblv din* gas also bung used fypfftcuui 
production, Hunters eonclusions aiC of considciablc interest 0 lie 
states tlfat in no case \ et lias gas tiring of boih'rs witk bv-produot 
producer gas 1) *cn jnade commercial Success, as 1 v, has been found 
th*t steam could be raised mote < heujily from t!iu <oal direct** e\ oil 
aiJPr allowing for all the income fiom the salt* of the b\ -products. 
He firmly believes, however, that tlu/e are modern producer and 
boiler plants even now on the market wlm h can make the gasification 
and gas tiring a eommeriial mm c *ss under Mift.ibh* conditions, and 
in the paper the important con'-nleMtimis on which success is dependent 
a {^considered. 

Coke-oven gas gives higher efficiencies owing to tlm greater case 
with which it can 1) * burned, and is paiticulaih suitable for tiring 
water-tube boilers With suitable < ombiist ion arr mgements evapora- 
tion of f)} lb per sq ft. of heaflmg surface can .be obtained <t. the 
highest ctlieicncv. • 

Blast furnace provnled it is (‘lean and supplied und^r suitable 
pressures, gives good results in both I^rcashire and wa< 4 *r-f?ibe boilers. 
In the former evaporation* of over 8000 Ih j>er hour can he obtained ; 
with the latter from 0 to o^fh per sq ft. of heating surface. Wfth 
Lancashire h alers tin 1 author had experience, of reguliy evaporations* 
of 9000 lb ]>er lumr from ordinary .‘50 ft by 8 ft boilers, dr # n early 
10 lb. per s({ ft. of heating sin fan*, which “corresponds very closely 
to the evaporation per sq ft (homed for the Bonccourt boiler at the 
lower sections.” A disadvantage of the Lancashire boiler on gas is 
the low temperature drop in tin* Hues, whiclj is not sufficient to cause 
good water circulation 

With water-tube boilers about 80 \ of the load should be evaporated 
in the first t^ank of tubes ; 15/ in tin* second ; and 5/ in the third. 

The low maximum evaporation of 5 to 5| lb. per sq. ft. of heating 
surfaee^with gas is thift account(*d for. It is important that sufficient 


8ce Engineering, 19*7, lC)4, t> 1 3 ; J , 1918, 4oA 
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combustion space .should 1) ■ provided for tin* large volumes of gi» to 
b * burned, so that modulation may be completed before passing 
through the’tubA. K K\t.*mal <*mlmstion ^numbers cans** unnecessary 
heat losses 1 ..a 1, .Von and mudiu tiouj^and b #uu>e the highest 

temperature is not. attained m lie 1 mmnjliate Mcimty of the tubes. 
The usual method of <ei^ filing of edmitting th« f ^turning gas through 
an opening near the, door and tin* air l>v the door*is undoubtedly 

i i i 

jerude, yet, as the a u I hoi points out, in* »i t* boihus are fitted with this 
air^tgiuueiit than with all otU-r auangenieuN put together • 

Thu maximum flame temj* -rat me shoithf h • found in tji* region 
of the boiler within a f wv feet of the buruei, and them should be a 
minimum volujue of flue gases earning <iwa\ heat to the < himney. 
\VI^*n a slimt intense (lame is i< ipmed eitfn i an or gas must J»e under 
considerable pr.*sMiie With the whole of the an supplied to a*)J^j*r 
jinxing arrangement no se<oiid.u\ an need h ■ u^ed and the jiuthor 
b ‘Ilexes th.it by this method. \#lu< li puts the furnate under pressure, 
and by si m pi \ diawuuj oil t he pi odu< ts of combust ion b\ t he < lunmey 
draught, there would h - ronsidei, ibl * adxamcs m holler output 
combined with high ellu iem v. Kxperinnuits m \menea with water- 
tube boilers show that a sipalhu conilmstion space is needed if^iro- 
})ortion as the air and gas aie more i nt u n;i t«l x nu^ed in the burners. 

Combustnyi arrangement wheie there is a stead \ pressure of gas 
are*usuall\ of the Bunsen burner t\pe, but the bVmers must often 
consume from*bO,(HM) to lOO.OOt) < ub It of gas per horn, and a good 
burner provides its pitman an, about ()(» of Jbe total air for com* 
bustioiV Whtb intei mitt ent ^gas piesMiies (as xwth mans blast f if mace 
jilants) a type of burner on the injecto^ pnmiple has lccently been 
dew I oped The mixing tube is eonfeal, expanding in (loss section 
from the gas inlet to the bur mu no/, ale The burner* are so juopoi turned 
that*l4te speed of /lie mixture of air and gas i* gi^ater than the speed 
of the oxpMkive reaction of the mixture, And with suitable pressure 
combustion takes plate at (lie end the cone \\ hen the gas pressure 
falls the ga.s burns at«That point wheie the sp,', ( | <>f the gas-air mixture 
corresponds to tin* backward speed of the flame When gas fails 
(as with lowering oi tin* hell) the llame is extinguished, re-ignition 
bung ensured by a small <j>al fire under* the burner. This bunuT 
automatically adjusts, over eonsideiahle vanations of pressure, the 
weight of primary air drawn in to the weight of the gas passing. 

J. B. (\ Kershaw 40 gives results obtained with coke-oven gas by* 



B&luw and Dobblestein using tjie Tvrlr'cE burner, which ensur-s 
good mixture and is provided with safetv devices to pievent back 
firing. In each case doidde f i r < • lluu. boilers weny/mploved 

'I « rh eh lull ner Wefer burner 


Sq ft Jte.lt lllg sift f.r 

1 28< > 
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1 71 

i i<; 

Kv.lpoI.lt loll P u U H M » 1 111) Tt 


* 
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2sr» 5 1b 

2M| lb 

livapor.it mn pi "<j ft, of 


• 

heating s ui f.n *- p i lean 

117 lb . 

5 81 11 

Thermal efln 1 . m \ (to ''.it 11 - 



rated sfcam) #. 

71 

77-1. 

Thermal > Ok iem \ w n h supei * 
heat . . % 

7'.t 2 

81 (, 


( '<> \i. < \s * l’i mn. Si ii.m i i i i r 

***One <>f (hi' most still, Km (h-\ clopmgits in dm ime of coal gas has 
been its wide ami sUMe.siul adaptation as mii t meigen< \ fuel to meet 
the requirements ai ising fimn the <_<maf hi »rt of | »«*t 1 « .1 The usual 
spinal gas lngs aie uusightlv, ayd -- 1 > ■< i .1 1 provision has to be«mude 
for carrvmg them ; ^witli .small uis this mn ssitates'a “trailer” If 
the gas could be carried at hmh pi< "Mins in strH evlmders certain 
advantages would aiise but tin ie would be < on 1 pen sat mg d*> advantages 
in weight, in a \vrv limbed niimb r of stations provided with the 
necessary compression plant, *uid in the cost of compression, b *sides 
a possible (dement of dang* 1 nrthe event of an ancient A com-* 
promise b tween Jhe two extr.ims may b * found m the pnTjfOsition 
to use a container made on the lines of the pneumatic tvre , it is 
estimated that a 250 nil) ft (Mifaimr with gas at 250 lb pressure 
would b ; 7 ft long, l."> in diameter. and weigh 50 lb (bis-driven 
tram cars haVe been 111 ime at Ne.it J i for over 15 years, the gas b *ing 
stored in steel cylinders 

On a gross calorilie value for p-lrol of 1 11,000 B Thd- jmr gallon 
and for coal gas 550 B Th Id. per < nb ft , 2fi0 nib ft. of gas is thermally 
equivalent to 1 gall of petrol On f his basin 1001/ rub ft. of coal gas 
at is. would be equivalent in cost to petrol at just over 1*. per gallon. 

Several comparative jp^ults in practice have been recorded, but 
are not of the nature of scientific tents. Under the best conditions 
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it appears that 1000 cub ft. of gas»is about equivalent to from 3 tcf 3 * 5 
galls, of petrol. At (Jreat (irmisby the motor bus service has reduced 
running costs pef •mile from on p^rol to the price of 

the petrol being 2.* 2V per gall and the gayj^iv (V HXH) cub ft. 

The “ ( 'omnuT( ial Motor” has puj)li*hed the following data on 
bench tests on 11 \\ I) ^uhsidv engines, ” made aUhe works of Messrs. 
Dennis Bros., Ltd , (•midword. At 1120 r/vs p^r minflto, horse power 
#lev<dopod, on coal gas •Bln, on p'trol 405 Tin* gas consumption 
pcr4^ur was 1200 cub ft , gifmg 27*0 < ub. ft of gas per h p lnftir. 
At^llfO revs, h.p developed, •«>n eoal gas 10 5, on p trol The 

gas consumption per hour was loll cub ft , giving 25 0 cub ft. of gas 
per h.p hour % • • 

Unfortunately petrol consumptions ar* not stated ^mi^ning 
however 0 7 pint per h p lioui, the petrol consumption at 1 1 tf0rfe\*u 
*s t 33 galls, and at 11(10 revs -4 2 galls., and the* quantitv of*petrol 
per 1000 mb ft. gas is approxifliatelv 3 (> and 1 galls , a figure in fa.r 
agreement with that generallv found m practice on the road 

Messrs. Dennis Bros, lufve since furnished the w nter with further 
particulars of tests on tin* two finds with an engine hawng a cylinder of 
115 mm. bore and 1T0 mny st’oke At II7<> re\s ])er minuted? 1*5 
B.U.P. was de\ eloped with a gas consumption of H)!>() mb ft. per hour, 
or 2 1(3 cub. ft. per B II 1*. per hour (hi jetrol running at 1250 re\ s, 
per minute, tin* consumption was nj*u\alcnt to 0 72 pint per B.1I B. ^our. 

The calorific, value (net) of the coal gas a\ erased 4S0 B Th U., m that 
tho equivalent pet B 11 1*. was 1 120 B Th L. Patrols \arv but little in 
calorific valine, and assuming the nv* BThD. per gall, to ha v<^ been 
134,500 B.lh.D., the eipma'ent per B If i‘. was 12 1(H) B.Th U. Coal 
gas shows a little higher theimal efliefenev, but on an a\erage Messrs. 
Dennis state that the B H.P obtained on coal gas is about 85 , of tliat 
obtabftd on petrol# • # 

With a .special coal gas cafTmrctb r (ntixer ?) fitted to a Belsi*.e 
delivery van, an average distance of 1 12 2 miles was run on 250 cub. ft. 
gas, as against 18 miles when gas was employed with the usual petrol 
carburettor, a result showing an impro\ement of nearl\*7 

Iiys’inoN and Combustion of (Itsuous Mixtures. 

« 

J. W. Me David 41 has devised a method which eliminates the time 
factor in the ignition of gaseous mixtures, which m most previous 
methods probably caused the values f<-r igmtftm temperature to be tcO* 

• • * 

* « Chem. Soc T<an<, l<5l7, VI 1, 1003; J , 1917, 12C4. 

* 
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low, sinci? suftWient timf elapsed before thg ignition temperature wan 
readied for a process of slow combustion fo ensue \n hit'll generated 
Mifti(i»*nt heat for The remainder of t|ie gaseous mixture to be raised 
t> it-' ignition pant. In^tdhe Dixon :fnd Toward method* the ratp of . 
How of the gases ?llso has t% be taken into account* 

McDavid’s nu'^iod (ons*t>^ in bringing a M>up bubble blown with 

the gaseous mivturW m contact with a suit.ildv lieitcd hot body of 
• * w _ 
small dimensions. \\ 4 tl 1 .1 Jnibbh 1 of not i^iom. than it 7 cm diam. 

instantaneous ignition took place, with larger bubbles the mixture 
c >uhl be made to ignite at lo\^ 1 * t .*mp fat ur s Three t \ pes of renter 
w *re entfHowd , (u) a platinum wire ((♦d'Jb <m ) wound in coil round 
silica tub's; (h) a cvlindiic.il j ne« e of non it 7 b cm long jy id l it cm. 
<liam . with a tl.it -ide and ^ filial I lftT* drflled just beneath the surface 
to Cj^rijv • t Inn mo-jum 1 ion (latei a hole was drilled so # a> to c\pos(y,the 
tfierfflo-junction) The bhx k w^is heat ed bv a blowpipe; (c) a coil of 
pJatmifm wire (<hi_T) (in ) wound on iwn juiea st ri | »s. the whole beinj^ 

3 cm long hv (lit cm wide A t heifno-< oiiph* was insert ed betw r ceii 
the strips In (it) and (c) hunting was ethtted h\ Queans of an electric 
< urrent The last arrangenu lit (•) was luiMk adopted, and the tern- 
p -r^iie dt'dmed fiom readings of the < inrent passing, it being found 
that tin* thei mo-jum t ion gave err.it u le^ilts 

A < nl 1 brat mu < urve was obtained |>\ plotting < urrent against temper- 
ature, deduced from tin* fusing points of potassium iodide (f>87° C ), 
pot)*suim brmmde (72d ( ' ), sodium ehloi uh* (800 ’ (^.), and potassium 
Miljilmtc (1072 C ) F*u this range of temperature the animeter readings 
ranged over 1 71, ,4t> # that an error of 1 m the Readings meant a 
temperature \.in.ttmn of 1 (’ .M< DavuJ concluded that Ufa results 

might be subjet t to an experimental error of ± .‘J\ l Tifortunately no 
data for plix-mul properties ,g e so wuh*l\ d 1 iTerent as those for thg 
melting point of salts M< I)a\id’s tem|)eratur»*s are in close agree- , 
ment, but not identical, with those obtained (i80d) hv Meyer, Middle, 
and Lamb, who used a gifs theimonuter More recent, ilgures (1‘JOii) 
by Hut! and IMato, using a plat 11111111 ’ plat mum -iridium t hermo-j unction, 
are KI, 705° ; KBr, 7.70 . XaCl, 820 J , KjSOj, 1070 C. MeDavid’s 
selection of temperatmes mav he r<»rr«(t, but, until there is more 
certainty of the actual melting points of salts, absolute figures for 
ignition points based on them must he acvpted with some reservation. 

The result^ obtained, however, are of considerable interest, tor they 
are far higher than any hitherto obtained. The final values, together 
with tho^e of Dixon and 1 Coward for gases, are given in the following 
table. In each case the mivtgre was w;th air. 



46 KEPOKTS OF THE PHOUUKSS OF APPLIED < HEM1 STPvY. 


• / 

Me David* 

Dixon^ind 

• 


Toward. 

llvdrogeri (10 ) w 

717' < 1 

ter r. 

Met Ifane ..» * 

Ovei yjjHI 

610 760 

Ethvlene ..* . . * . 


* 54:i 

( drbon monoxide 


# 6.)1 

Pel rol (boiling ’(?' W) ) ^ 

0<f) 

• 

Henzcne .. • 

• • 

|0i*2 

• 

Ether 

io.;d 



Jim higher lesults <vrtaml\ flow t hat tlwi.-is ,i meat dea4*1n the 
author's run tent ion th.it “slow " combust ion is minuted at low tem- 
parat liras under 1 4 ' «' usual condttions flf expeny cut , t his prehmmarystage 
causing rise of tcyip.-rat me to tin* leal (instantaneous) igmtioi# jioijit. 
As alieudx mentioned there mav lie soiye eiior in the absolute vatlies* 
f<«r ignition due to umvi taii^t \ of the melting points <»n wliiert the 
igniter was ealihrat ed Km t her/eataU t ie elicit of tlm wire may be 
roiisnleiable, ami uifflet ermined, lor with, silica tubes and Eureka 
tliermo-jum t ions, tic result-? tor Imlrogcn (‘JO )-air mixtures were 
in one ease lit) lower than with platinum plat mum-rhodium thei^p- 
junetions in identical silica Uibes, and in others 2.V and ‘21’ lowvr, 
these dilferences heme ascribed to greater eatah tie elTcct of t he Eureka 


wire. 

• • 

It* V. Wheeler 4 , 4 has fuilher infest tea ted the “.stepped” ignition 
which W. M Thornton had obseived in gascon*. mixtures. Discon- 
tinuities or “ strpV' w r ere said to have been lnuy«hwheii an impulsive 
electrical discharge caused njiphon of a combustible gas and air when 
the composition was varied, the pressure bfing constant , and when a 
Mixture of given composition wx-is ignifiyl, the pressure being varied. 

• Thornton observed that with mcthfine and air, ill-defined steps were 
notedV^ily when t Wo mefhane content was varied, «t lie electrodes not 
being clean *\vi iceler has l) t M*n unable to d-Vet any iliscontinuity in 
this mixture, or with hulrogen or any of the gaseous paraffin hydro- 
carbons and air, and Voncludes that Thorntons “ stepped ” ignition 
required some conditions ol expeiiment which Wlu-eler was unable to 
reproduce. ^ 

Wheeler <1111(1 Whitaker 1 -* Jiave investigated the explosive limits 
of acetone vapour and air. The usual \ .mat ions are noted with 


« Che,,, s,h - /o/rfv , mi 7, in, mo. mi7, 
('/tetti X’yr Tt <i » ' , 1^7, 111, -flJ* J , mi 7, 5S7 
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varying dftmict#r of tub^ and. whet her lgmtjjm is at tin* top oi bottom, 
the fuba being vertical, or when the* tube is lion/.ontaL Their geneial 
conclusion is that Tn a larg. tube (i!ih hi. oi over) the lower acetone 
vapour limit is ujipioxim^fcelv 2 , tfm upper Id*. In* a tub‘ t of 

2 :> cm diameter fho ma\u%im speed of Maine piopAgalnm \sas y (> cm. 
p >r second, the ^mxtuie %onJai mu g d Id a* clone vapour The 
theoretical pei’tent.tfe foj < o|ii pi et e \ ombimt loi^ is I id It is con- 

cluded (from Jesuits f*r nieiJiuim and an) tl^at with larger tubes the 
speed hum sin > d i n the 2 d (in tub 1 w on Id It 1 mult i plied b\ 2 d for 30 # 

cm. dium ; b\ 3 foi hi cm # dflim , )*\ 3 d lm ’ll) cm diam.^^ 

A p«i|n»r on t lie 1 Limits o| I uMumimibilit \ of Mixtures o! Minetlases 
and of I mfust i lal (iases with \n ie(oided the lesult of v^oik in tTie 
1 ’ S Bureau of Mums La l^u. it ones * 11 b\*(! \ Bun^ll and !J. \V. 
(Jatljjcr • Bill 1 ell and Rob'lHon lui\e extended the obseiv.lt lolls l^ltll 
methltne-air mixtui > and in\ estimated tlm elfei < of temjiei.d me and 
pressure on the limits oi < omluisl ion Neai the lowei limit (d d'^ 
methane) propagation inimnd at 2 d ' 1 C . at 200 ° with d Id ; at. 
300 ° with 1 W , at liid’.witli 1 dd . at dOUd with 1 , whilst 

with pei eent a ■_! s v||.j(|t |\ I) -low i a- li sp tiled 1 in ie was no piopagatlou 

at t^e res j • eft I V« < .‘III | Cl a I 111 es 1 | II* e a Mil \t 111 e too W Hlk to propagate 
mnitioit at oidmai\ temp latuns dots ,s<i .n higlwi tempeiat ures. 

Most Intel, stinu lesiilt*- Wile obtaimd with Illation of pressure. 
Raising the pressme uj t > fixe at mo*- pli. i es did not altei the lower 
limit; so that a mixtuie too w.ak t > ignite at oidman pi essiires ^vill 
not ignite on n u h K i .i n ■ t mnpiessinn (In 1 he otlmi li.fud, icdiiction 
of jneSsure had an fll^c X pet 1 ed ellet t 111 \ le\\ ol t!j‘ above results; 
a mixture whw h won hi pi opaira t e mint ion |a ih d to do so 1 1 the pb'.ssuie 
were siilli( I'-ntl v rtduced Ltaitinu mai the lowei limit (d d/ i CIR at 
normal temperature and piessuj/), a i « < 1 u< t ion oi some 200 mm wouhi 
prevtmt ignition, as the pinentage oi methane was iai.x<‘d, so the 
reduction of pressu:. had to be ensiter until nead> tin* tlmo^tual 
methane content ('.♦ 1 ) bn tomplcb* (omlnistioii was atiained At 

this composition th<‘ maximum radiation to jnevent ignition w’as 
found, tlu 1 actual pressure he mg 27 d mm Then’ with furtlmi im rcasc 
of methane the- redu< turn requited to piewnt ignition Ixuame less and 
less. Tin* nil vc therefore was inverted It follows that at iitim • 
spheric temperature no methane-. nr nrxtures will ignit * hclow a 
pressure of 275 mm , and the mixture m ne.uh theoretical proportions 
has the greatest range of ignition with changing pressure 
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, Jil'Ef, Ecosomt. 

Tho necessity for economy in the production and*utilisation of coal 
has bien a ^ubjeAt for serious <$nsideration since the outbreak of the 
war, Wing to reduction of output, difficult ieafcf transport, and increas- 
ing demands arising through activity in ^production of munitions, 
particularly iron «uid steel. Several vdlualdo papeA on the subject 
have appeared in the Journal. Dirther, the large demands of the 
Navy for fuel-oil, th« fjtct that practically aft such oil has to be 
Jbip-borno, and the reduction of tonnage from one cause and another, 
ha vo^wn biued to emphasise the importance of home production of 
suitable oils, either from shale* or by destructive distillation of coal, 
especially law temperature distillation, and important Departments 
are engaged in investigating these question* 

Tlfo general effect of the economic conditions arising from*tl^eVar 
has been to speed up investigations on*important fpel questions, fo an 
detent which, in normal tinioa, it would have taken years of persistent 
advocacy to achieve. t # 

Tho first sign of tlTis awakening was the appointment of a Committee 
on Fuel Economy by tho British Association. Later a Fuel Research 
Board was appointed by the Committee of the Privy Councilor 
Scientific and Industrial Research, with the main object of making a 
survey and classification of the various coal seams, ami investigating 
practical problems involved in carl) misation and gasification of coal. 
FulUrofcrence to the early work Accomplished will be found in4he 
first published ^Report. 4,r> Several problems are outlined and the hope 
is expressed that 1;ho solutions of some will be supplied by workers in 
tho industries The Board “ would regard it as a great misfortifne if 
tho establishment of a Government organisation for Fuel Research 
%)ro to result in the discouragement *or limitation in any way of the 
, Activities of outside workers or organisations.” To attain this co- 
operation, periodical reports should lie issued, giyng description of 
methods, results of investigation^, Ac., otherwise there is bound to be 
miibh working in the dark and unnecessary overlapping. A Fuel 
Research station is to Jo erected at East Greenwich, on land offered on 
very advantageous terms by tho South Metropolitan Gas Company, 
which Company will al$o give facilities for the transport of coal, and 
take over a t # market prices gas, tar, liquor, eftke, Ac. 

The Goal Conservation Committee appointed by the Ministry of 
Reconstruction to. consider tho economy which might rBsult from the- 
conservation of coal in the production of motive power and other forms of * 

« A 1917, 107*. • 

• • 
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energy*for industrial ffurp<wes, the expan«jon,of industry which would 
result in the way of new manufactures from the proper use of coal, ami 
the steps necessary to obtain these objects, has punished an advaueod 
proof of recommendation*. It is suggested that threat Britain should 
t>e divided mtft sixteenths!! iets with one authority in each dealing 
with all generation and ivaiy distribution . suitable sites for electric 
generating purpo*.s should be ihosenfm imptrlant waterways for each i 
district, so ttiat th^re will be ample w at^r ipid transport facilities; 
these sites should be Millieiently large to pro\ ide for by-product recovofy 
And for new electro ehemicn^ iftdustn^s. 

Thw* should be prepared lmmcdiutrlv after the war for large p^wer 
plants to» supply existing demands, and secondly, elect liyal energy at 
the lowest possible prn e for new jwoees^s and manufactures. Tower 
available fiom surplus gas or waste heat should be turned into electrical 
in loc.U plants and fed into tin* main distribution system. It is 
contemplated that, under smli a scheme, coal which it does not yit 
present j.av to In mg to the surface ctmld be used economically on the 
sjx)t, or where transport conditions were favourable, at the central 
site. ’ m 

With regard to existing undertakings it is considered possible to 
stop extensions of uneconomical stations^ mostly built on cramped or 
unsuitable sites, -f nd arrange to supply thorn with power from tho 
ccntial sv stem It is suggested that a fkurd of Kleetricity Commis- 
sioners should l**ap|>ointed, w it h full powers to deal witji the electricity 
supply throughout the country , with pow r er to stoj) ttie extension or 
multiplication of uneconomical stations tor public supply; to standar* 
dise^or each area tin' frequency aiftl voltage of the main tritifkmission 
and distributnm system , to arrange foi*tlie handing over, on equitable 
terms, of existing plant, Ac., injMoh area to a* new electricity body, aijjl 
to settle the conditions governing and establishing this new body. 

Such a scheme as that briefly outlined mainly <fh the lyies of 
schemes which hate been advocate*! for some time pas! as necessary 
in the interests of furl economy, ;yid%is in large; measure exemplified in 
the jirescmt North Mast Coast power system. Iiirom the point of view 
of c hemical injustry the adoption of sm h a scheme would be of the 
greatest importance. Already many applications of electricity to 
chemical industrv, not hitherto practised in this country, are on 
record. II. Teile 10 states that current at one of the Newcastle 
stations, included in the N. K. Coast scheme, js being supplied 
for the production of ferrosilieon (the output from one 2000-k.w. 
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furnace being 10-15 tons *pe/day), ferromanganese, ferromolybclenuip, 
ferrochromium, and ferrotungsten. "the production o£ these alloys, so 
vital for steel industry, is a national matter of tho highest importance. 

In addition from 30*0-100 tons of cuprous fyido (winch prior to the 
war all came from Germany) is produced, togAher with some carborun- 
dum and calcium carbide. • # . • 

Among other applications of electricity may iTe mentioned the 
Kilburn-Scott three-phaae furnaces at Manchester *or the production of 
nitrates from the air; a 10,000 k.w. plant at Manchester for thj 
manufllKure of calcium carbide ; the production of phosphorus and 
Arcwundum (a body similar fo carborundum) at Wolverhlttfipton. 
Electric furnace plants are being rapidly extended in Sheffield ; it is 
estimated that by 1 the middlo of the present year some 85,000 tons of 
steel f will be produced from current supplied by the Corporation 
Electricity, works. • # 

"These, and many other industrial applications of electricity to 
chemical and metallurgical processes, are in every way to be encouraged, 
and, if they are to cohipete successfully witK foreign competition after 
the war, can be maintained only though the more economical use of 
waste heat and a general maximum utilisation of our fuel resources. # 

In connection with the strenuous advocacy of the prohibition of the 
use of raw coal and the utilisation of gas for power production, the expert 
opinion of engineers appears, on the whole, far more favourable to steam- 
drivtfn turbo-generators than to gas-driven plants for large electric 
stations. J. A. Kobertson 47 considers that therejs still a large margin 
for improving thfc efficiency of the direct-fired** boiler with turbo- 
generators by an increase in the steam pressure and superheat. With 
350 lb. pressure and a steam temperature <*/ 700° F (amounts not yet 
reached in practice) the" thermal efficiency of boilers, economisers, 

• electric generators and condensers is estimated at over 22 % ; allowing 
3 Y f5r auxiliary power demanded, and 12 Y for transmission and 
transformer tosses, an overall efficiency of 18*8 7 should be attainable 
for* tho energy delivered to the consumer. This is equivalent to a coal 
consumption of 1-09 lb? per o.h.p. or 1-45 lb. per k.w. sold. 

It has been stated that a turbo-alternator is under construction of 
100,000 h.p. (70,000 k.w*.), whilst the largest reciprocating engine yet 
built is 25,000 h.p. ° 

An entirely novel departure in power plant, and ono which should 
have very considerable bearing on fuel economy, has been made at the 
works of the well-known Ford Motor Co., at Detroit. It consists of a* 

C 

« See The Engineer, 19 lV 123, 579. 
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parallel combination of steam ami gas Engines, which drive on the 
same shaft, and ^ intended to combine (he economy of the gas engine 
under constant load, with the reliability of the ^teary engine under 
varying load. J£he ver^itnportfiut feature, however, is the conservation 
of heat which will 1)0 ftFucted. Between the high and low prossuro 
cylinders of thetstcjjm engine* exhaust gases from tha giis engines servo 
to superheat # the*8team. Another portion t>f the gas engine exhaust 
jackets the high pressure steam cylinder, s<f reducing heat losses. The 
^xhaust steam from the low pressure cylinder passes through a surface 
condenser and serves to htat the water for the heating pifrtfs and 
radiaf&fs throughout the factory. Further, the cooling water foi*tho 
gas engine cylinders becomes raised to lGO’-FSO'’ F., it is*then further 
heated to about 250" F.» by the exhaust gases frotn the gas engines 
aftasMkey have passed through the steam superheater or jacket &f tho 
# higli pressure steam cylinder and senes for tho hoiler feed water. 
For the steam engines it has been estimated that 18-57 of the lufUt 
in the steam, or 15 9 of the Yicat in the coal, will appear at 
the switchboard as electrical energy. With thf gas engines, 21 ‘/ 3 of 
the heat energy in the gas, or 2(^1 of tin’ heat energy of the coal, 
will he a\ai!ab!e at the, switchboard. In all, ()U of tho total heat 
energy of the coal will probably he iitilnud 
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GAS. DESTRUCTIVE DISTILLATION? TAR PRODUCTS. 

. • # • 

By EaW. Smith, M.Sc., F.I.C.‘ • 

uef Chemist) H+rmmyham Cor poraj ion Gt^s Dept 

Town’s (1 Atf. , 

^rom early in 1917 there* lias been an increasing volync of 
discussion bo^Ji inside the gas industry and out, concerning the question 
as to what should, constitute the best all round standards in the supply 
of town’s gas. Shortage of coal, inferior coal, toluol and benzol ex- 
traction, and the dilliculty in obtaining new plant, have put ilijhy* 
undertakings in extremis in that it has been practically imposts bio 
to produce enough gas of normal quality at usual pressures. Now 
that most of the largo concerns have dispens'd with the illuminating 
power standard, it is no longer of much consequence to note what 
effect these ditlieulties have had on the results obtained from the 
flat flame burner. Various authors have shown that tin* extraction 
of one gallon of crude benzol from 12,000 cubic feet of gas is to reduce 
the illuminating value, of the gas by 2 5 30 candles, and the calorific 
value*by about 13 R.Th.U’s. t, 1 ‘ r 

To increase the volume of gas produced, many undertakings have 
been compelled to* put rather moro “pull” on r the retorts than is 
usual, and consequently, furnace gases have been mixed with*the 
straight coal gas. This has had ill-eflccts iVl round, as not only has 
tlvo gas efficiency of carbonization beefi reduced — fewer B.Th.U’s. in 
• the form of combustible gas being obtained from the coal — but naph- 
thalene troubles have in many eases been increased' and the tar yield 
reduced. Tho tar has also contained a higher percentage of pitch, 
these latter troubles having been caftsed by the over-heating of the 
gas with hot furnace gases. 

The specific gravity of the gas has considerably increased and dis- 
tribution troubles have been correspondingly enhanced. The extraction 
of most byproducts has be#n reduced in efficiency owing to the in- 
creased dilution of the gas. 

Most gas undertakings have now adopted, for a period of years, the 
standard of 500 B.Th.U’fc. gross, but owing to the, serious depreciation * 
in tho results obtained in use fiynn the giy* supplied from many under- 
takings, there is a tendency to insist that there should be other standards 
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besides that for calorific vahni. Thost* responsible on both Bub's 
will do wvll to <a void even suggesting the multip^oation of Btandards 
until much more is knywn upon rtie subject. It is Af national im- 
portance that •heat enl^y in the form of gas should be supplied at 
the lowest possible pruvy and increased restrictions can but raise the 
cost of product uyi*. It is almost universally agreed that even should® 
an ideal •'as* be produce^ the questions of constancy of quality and 
pressure are overwhelmingly important. • 

* A (Jas I n vest ntation ( omnuttee was appointed bv the Institution 
of (i#s t Engineers eaily in the year# Tins ineludes the (Jas Heading 
Itesoarch Committee of tin* Leeds University and tj^e Institution 
which has in hand an extensive r «seare|p into the results to b(* obtaini'd 
from past's of widdv dif!«' rent quality when used in already listing 
• ftj^pHanees. 

The Ibnrd oT Trad* hav appointed a “ Fuel Itasearch lloiml 
with Sir (Jeorge 1 >«*il bv as 1’iesiderd 

Two main lines of restart h are under eonsid tration : 

(l) A survey of el.isMlic.it Vi>n of the coal seams in various mining 
distriets bv eliemieal and physical laboratory tests 
* (2) An investigation of the piaytieal problems that must be 
solved rr anv lame ]»ropoition of raw coal is to be replaced 
bv other fount of fit 1 obtained bv the cm bonizat ion or 
^ gasification of cod • • 

The subject of lyw temp'rature caibonization will receive thorough 
consideration. •* * . f 

r flie Hoard have set themselves to attempt to reply io the following 
questions : • 

(1) Unn the raw coal u^e'l for domestic heating (3*i to 10 inillton 
tons per annum) be replaced by smokeless fuel solid ot 
gaseous ^ prepared by tluMarbonization 1)f this coal ?* 

(2) Unn adequate sup[)b<‘s of fuel oil for tin* navy be obtained 

from the carbonization of the coal at present used raw in 
the domestic grate ? * 

(3) Can 'town’s gas be obtained in a lyore economical way than 

it is at present being obtaine d ? 

(4) Can electric power be obtained more cheaply if'thej’oal used 
for steam raising is first gasified or carbonized ? 

(5) Can the peat deposits of the United Kingdom be utilised so 

as to be a serious source of fuel for industrial purposes ? 

(6) Can the use oTf g»s#ous fuel be forwarded by the development 
of more scientific methods *of combustion in furnaces, etc. ? 
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A Find K>‘s.Mir!i St.it ion is to bfc erected on land provided norfr 

a works owned by f.lic South Metropolitan Gas Company. 1 

• » 

i 

Hike Water (las in Town'Jlias. * 

t It has been tin* practice in the pist*for* manu g;fs undertakings 
to make carburetted w.it *r gas and* mix anything up to 2b % with 
thy coal gas, the mtxtifi ** bang termed town’s <?as. The necessary 
petroleum “ gas oil ” is now prat tyedly unobtainable owing to shortage 
of tonnage and its requisition as fuel-nil for the navy. Largely for 
this reason, and partly because the production of water gas is a means 
of reducing the. demand for coal ga^. companies have been urged by 
the authorities to inoie.ise their make of blhe water gas, and conse- 
quently the piopmtioii present, in town’s gas. There is no M^u'ot. t 
tliig has proved m the main a veiy us.dfil method of procedure as it 
has enabled gas engineers to* carbonize their coal more' efliciently 
and increase the quan^itY aild quality of the tars a factor of utmost 
national importance. The cabmlic value' of tin* town’s gas has been 
somewhat leduced, but the low inert, content, of blue water gas, and 
the reduced volume of air required foi combustion per 11 TIi.U., have 
tended to mciease the eflicieucy, m use, of the mixtim 

A similar end has been attaint'd by a number of workers, notably 
Blundell and West, in their exp 'rupents on steaming* in continuous 
working vertical* retorts. Steam in v.imug (plant it.ie.s is passed up 
tho retort through vhe incandescent, coke and through coal which is 
undergoing carbonization, and considerable volumes of water igas 
art' formt'd. , 

* Blundell 1 states t hat it has been shown that there is no advantage 
cm cost in producing water gas in the intermittent vertical retorts 
over thfl usual method of* production of blue water gas. lie passes 
steam into tlfe retort (Glover-' West continuous system) above the 
coke extractor, to reduce condensation. The quantity of steam used 
will vary with the qvalitv of coal and its coke. It is essential 
that the required temperature be attaint'd in the coke kir the water 
gas reaction and consequently the throughput of coal was reduced by 
10/, but tho make of gas per 0 ton of coal wits increased from 12.000 
to 15,500 cubic feet, the calorific value being reduced from 530 to 
510 B.Th.H gross. ' Slight “ pull ” was worked on the iVitorts. The 
quantity of scurf was reduced, and that found, was easier to remove, «. 

«• f * 

** Ser J , 1017, 105 k i 

« U is J., 1017, 139, 106 ; 140°213 ; J., 1017, 860, 1172. 
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So destructive action was found Jo have taken place on the brickwork 

of tin* retorts. • When using steam to the extent of 14 ^ of the coal 
carbonized, it was found that the quantity of fuel used »n the juoducer 
was increased J)y one jriund p i r 1(K) lb of coal carbonized 

Bv the adoption of tij^s process on a xxorks making 200 million cubic 
feet of gas per ahjpm, Blund* 11 claims a saving on tile cost of production, 
of the gas oi 30f'' and 3577 tons* weight of coal (approximately 20/ ). 
The increased make of gas would ajipear to be*lue to the production of 
crater gas and the more complete distillation of the coal. In addition, 
the qjeam and water gas sweep the hydrocarbon vapours, as they arc 
made, more quickly from tin* lnghlv heated /.ones in the retorts, and a 
much smaller proportion is comph&ely clicked to carbon and hvdiogen. 

etc., with the consequent* reduction of scurf in the retort and pjtch in 

• • • 

• tlffe tar. 

4bout the tiii^e when gas Engineers and gas consumers were showjng 
intense concern at the difficulties c^use*! bv the production of gas of 
lower calorific value than has been normal, owing to the exigencies of 
the war, Mr. George Helps, of Nuneaton, came forward with definite 
proposals for, among other things, perpetuating a condition of tilings 
wlfich had almost universallv come to be considered as eminently 
undesirable.* Mt. Helps asseits that gas even as low as 350 B Th U. 
nett, will generally give as good results gas of 500 B Th V. nett, foot 
for foot, owing*fl> the inefficient \vpv, due to poor aeration, in which the 
higher quality gas is* usually consumed He claims**to have proved 
his case by experiment and large srah* experiences. He advocates 
that the lower grade gas should be produced by mixing air, ’nitrogen, 
producer gas, or blue watej gas with } fgh grade coal gas Indore it leaves 
the works. He also claims higher and better tar viehls, and lower e*st 
of production. Home of his condemnations of gas of 500 B Th U. and 
of gas appliances when used with such gas, -are by no nieans Justified, 
but those interested would be well *ad vised to reserve their judgment 
until further authentic facts and data arc available. Mr. Helps* will 
have achieved a great deal if he has only eausedUie gas industry to revh w 
the whole petition of gas production, distribution, and use. 

Steaming on Continuous Verticals. 

Wellens* gives results of extensive tests carried out on ad installa- 
tion of Deir^jster-Toogood continuous vertical retorts. No figures are 
• given for either the quantity of steam used nor its temperature of 
superheat, but 15,000* cubic feet of gas of 540 B.Th.U. gross calorific 

3 Gat World , Dec. 29* 1917* * 1 Gat J , Nor. 2<^ 1917. 
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value was obtained per ton. The amount of steam was varied is 
conditions demand^]. Unlike Blundell, he found steafning to have no 
effect on the formation of scurf. * Wcllens, however, agrees that the 
temporatures at the bottoms of the retorts shorffl be highest. 

A number of workers have substituted Jiof blue wat^r gas for steam 
* in the retorts. This appears to hpve all the atfvUnta^es of steam 
without the reduction ii\ temperature of the charg^and the consequent 
increase in the fuel bill. Tho carbon dioxide in the blue water gas 
is also partially converted into eftrbon mqjioxide by contact with in- 
canfcsccnt coke, but there is no production of blue water gas. 

Carbonization and Compile Gasification of Coke. 

Naumann 4 describes the Dollwik-Fleisoher* system of gas production. 
The plant consists of a continuously working vertical retort. Thel'pfce # 
leaving the bottom enters a water gas generator. The*“ blow ” gas$s go 
to tho atmosphere and the hot “ vm ” gases (blue water gas) jmss up 
through tin* retort wifch the products of distillation. Any temperature 
of carbonization may be maintained Ipv admitting either air or steam 
into the retort with the blue water gas. The process is known as the 
** Tri gas ” process. Any kind of coal may be used. A typical analysis 
of the gas from a good coal is given IL> 50/, CH, 10/, CO 30%, 

Cn Hm 1%, CO-j 3%, Na 4%.' The calorific value ranges between 
210 and 370 B.Th.U. Its flame temperature is high (file to the small 
percentage of iffert constituents and low requirements for air. It is 
claimed that the gaH can be made at 2d. per 1000 cjibic feet. 

f Low Temperature Carbonization. * 

Low temperature carbonization continued to be a subject of interest- 
ing discussion in the technical press, but unfortunately very few results 
of actual practice on a large scale are available, though some systematic 
work is in progress. 9 A t 

Winmill, 5 after carbonizing a “bastard cannel” in 8 cwt. charges 
in an iron retort for periods of 8 hours, at a temperature of 500° C., 
and reduced pressure di 26 in. to 28 in. of mercury, came to the con- 
clusion that low temperature distillation of high-ash coals is not 
commercially economical. The tar was foupd as an emulsion. He 
obtained* 6000 cubic feet of gaft to the ton, and 25 lb. of sulphate of 
Ammonia. Tho gas was not washed for either ammonia or (jght oils, and 
no figures are given for the quality of the gas. 

Capps and Hulett 4 present results of tests o\ the distillation of coal * 

« t • 

4 Qatt., July 10, 1917 ; tee J. } 1917, 5$i. * 5 J , 1917, 912-915. 

« J. Imi. Mng. Chem., 1917, 9, 927-935 ; J., 1917, 1229. 
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finder pressures in an electrically heatefi steel cylinder. At COO 0 (\ 
and up to 20 atfnospheres, the quantities of compounds of high boiling 
point' arc reduced, but ^he quantities of condensible vapours of low 
boiling point Are incre^d. This they state is Jue to the “ cracking ” 
of heavy vapours withimtln^ retort. As the pressure rises the amounts 
of phenols and tar* acids are reduced. The proportion of coke and tlu\ 
percentage ot fixed^arbou in the coke are increased with pressure owing 
to “ cracking ” effect. The calorific value of the coke is increas'd, 
but the percentage of nitfpjjbn, oxfgen, sulphur, and volatile matter 
was "found to have decreased, probably due to the increased partial 
pressurG of hydrogen in contact with the hot coke. A£ temperatures 
below' G00° C., increase in pressui* increased the volgme of gas evolved, 
liie amount of hydrogen is increased by pressure uj) to 20 atnniiphereH 

Atf^00° C. but reduced between 550° C. and 600°. The increase is 

• • 

prcfbably due to “cracking,’’ and the decrease to the action of jfche 
hydrogen on the unsaturated compounds and on the nitrogen, sulphur, 
and oxygen of the coke* • 

Whitaker and Crowell 7 hav*» ascertained the temperatures at which 
tlje maximum formation of benzene (800° C.), toluene (700° (-.), and 
xylene (G00° C.)^, occur. These results^igree closely with those obtained 
in the cracking of petroleum oils, and probably the course of the 
reactions is the same in both cases. If washed gas he recirculated 
through the retort, the period of«the carbonization reactions is reduced 
and the yields of light and heavy oils, benzene, toluefie, and xylene are 

increased. • 

• 

Influence of Iron and Limn en the yield of At/hnouia. 
Hollingsworth 8 has carbonized at 800° 0. coal containing the 
“ normal ” quantities of ir<bi and lime, to which he has added 10/, of 
either, and obtained the following results : — • 



* • ' 

Nognal. 

• 

f- 10% of KeaO,. 

-f 10% Cat). 

Nitrogen irf coke 

55*2 

58-27 

00*76 

Nitrogen as Nil-, 

• 

21 -7 

*17-31 

24-14 

Nitrogen elsewhere 

2IM 

* 24*42 

,15-10 


These results supply an extra reason for removing iron pyrites from 

coal. • . 


7 J. Ind. Eng m Aem. % 1917, V 261-202 ; J. t 1917, 440.* 

8 Oat World , March^J, 1917. 
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•Uoke Dust. # 1 

• 

Where coke is thoroughly graded and screened abo*ut 6% to 10% of 
the coke made Vemains as dust (below £ in.). {This is mostly sent to the 
tip, but valuable uses^are being found for it ajrfl it is rapidly becoming 
a marketable product. „ t t 

• Under special but simple conditions it is being employed on a very 
extensive scale in some # districts as a boiler fuel.* Its calorific value 
is«equal to that of the original coke, and when used in a tubular boiler 
and Crossth waite grate one pound will evaporate 4| lb. of water, and 
the qutput of the boiler is as much as 76/ of that with a good slaflk. 

Extensive, experiments are being oarried out on the gasification 
of this material, though sulphat*e recovery woujd not be profitable. The 
fuel is* so cheap, however, that with a low blast, wide grate, shajl^w 
fuel bod, ami mechanical grate, the experiments should meet with soTne * 
success. Dust is also being mixed with tar and carbonized. The* tar 
is partially distilled and a fair cokers found as residue. 9 

During the year nflich work has been done in connection with the 
use of coke in producer practice. Sulphate recovery is not economical 
owing to the low available nitrogen content of the coke, and the cpst 
of recovery plant and its operation, including the excessive amount of 
steam required for blast saturation. Non-recovery conditions are 
therefore adopted, and so long as the blast saturation is not higher 
than 00° C. (i.e. 0 5 lb. of steam per pound of fuel gasified) the gasts 
may efficiently be used direct from the producer^if satisfactory dust 
catchers are employed. Unscreened coke from p\w. down may be 
gasifiod in low-pressure producep^with mechanical grates, and there will 
bo no more clinker troubles # than are experienced with normal producer 
slacks. This naturally depends much on.the ash content and compo- 
sition of the cojte. The producer can maintain its full load, and the 
quantity and quality # of the gas amount to an average of 120,000 cubic 
feet per ton of*130 B.Th.U. nett. The Tees and the Kerpely types 
of low-pressure producers with mechanical grates have proved quite 
satisfactory in this connection. The following results have recently 
been published. , 

The Woodall-Duckham installation of continuous vertical retorts 
installed Tottenham is heated by means of producer gas made from 
coke breeze in four Tees producers having mechanical gpates. One 
producer acts as a’ standby. 33 lb. of coke is used per hour per 


1 Alting, Heb 
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square foot of grate area. Tlnj generaW efficiency is 03/ ou the 
nett. The fuel Jiad the following grading 27 6 ' over \ inch, 33*1% 

| inch — i inch, 19 37 ^ inch— | inch, 20 belotv J inch. The gas 
consists of CO> G*4/, CO 25/, H> 14/, and ^ has a nett calorific 
value of 124 B.Th.U. make is 110,000 cubic feet. Blast satura- 
tion 63°C., blast # pressure 18 cm., temperature Of gas leaving tho ( 
producers 19f-5°C\ The coke contains 14 -29 moisture, 22 -33% ash 
5*1% volatilo matter, 74 45/ total carbon, caldVifio value 9750 B.Th.U. 
per lb. wet. The producers j«*e watfr- jacketed, and have a diameter 
of 8 ffc j5 in. 


Recovery .of Ammonia. 

proposal made by Hollingsworth, to admi# up to l } <ff lime 
wifTh producer eq.d, is beings strongly recommended bv (lovernment 
Departments with a view to an inerwsed production of ammo*a. 
The results obtained depend largefy ou the coal, but usually range 
between 10 to 15 lb. of sulphate per ton, or an increase of about 16%. 
It is usual to find that from 10 to 12/, of the ammonia leaving the 
producers under recovery conditions is present as ammonium chloride. 
This comes dowg in the preliminary washers free from sulphate, and 
may either be concentrated for sale as grade or distilled with lime with 
other gas wyjks ammonia liquor. It would appear that one 
advantage in the use of lime is iff the liberation of this ammonia from 
the fixed salt. • 

J)ouglas and Jdaes claim to increase the ammonia yield from coal 
in coking practice 10 by using large coaj.« The gases liawe a freer travel 
through the coal out of cofitact with the col;c oven walls. This cooling 
effect is conducive to higher ammonia yields. Zimmermann 11 gitfea 
details for increasing ammonia yields* by 15/ by washing out thd 
evolved gases bysneans of blast fu r jiace gases and the use of a cooling 
agent. Ammonia is decomposed, partly to hydrocyanic acid, at 
temperatures above 850° C. 


Oil Washing. 

The extraction of bcflzol, toluol, and solvent naphtha, from coal gas 
made on gas works and coke ovens, has been very much extended, and 
various competent workers have published papers containing information 


iU (Jos Worn If&oy. 3, 101V. 
u Stahl und Risen , K)16. 30, 573 ; J , 1910, 1098. 
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and uata which should prov$ invaluable to others who have not had 
an opportunity of going fully into these points. 4 

Edwards 11 jdiscifkscs fairly fully the question of suitable Bcmbbers, 
without however indicating where his preference lies. .He gives some 
interesting figures for extraction of benzeny in washers of different 
( numbers of chambers as compared witfi the tow<jr # counter-current 
system. Towns gas of 500 B.Tlf.U. net produced m horizontal 
and inclined retorts contained usually 0 * 8 ^/ by*volurne of benzene 
vapour or a partial pressure of f> J mm. ©f mercury. At the minimum 
summer temperature of 25° 0 . (H mm. pressure of benzene vapour was 
in equilibrium with 3 75/, of benzene in the creosote wash oil ; 0-8% 
by volume Was equal to \-K\ galloji per 10,000 cubic feet, and this 
shoukj require a theoretical circulation of wish oil of 48-8 gallons j>er 
10 , 000 , or if the $is yield were 11,500 cubic feet per ton, 50*gdfyfhs« 
per ton of coal. The actual possible yields with thitf quantity us<|d in 
washers with one, two, four, "am^ eight chambers together with the 
benzene in the oil arc tabulated. 


Washing 
system. 
Number of 
chambers. 

Yield, galls, 
p<-r 10,000 
(Mil), ft. 

Constitutional 

fllieiency, 

%• 

Concentra- 
tion in oil 
% by • 
vol. 

Not recover'd. 

• 

(Jails. 

0 / 

to 

• 1 

0-91 

SO* 

1 • 8C> 

0-91 

50 • 

2 

* 1-37 

75 

2-81 , 

0-40 

26 

4 

1 • 69 

87 

3*20 

0-24 

13 

8, 

1*77 

93 

3 03/* 

0 • 00 

7 

Counter-current^ 

1-83 

100 

* • 

3-75 

. .. jfc. 

Nil. 

NiT. 


'Edwards states that the cost of steam for distillation of wash oil 
Was usually aljout half the cost of recovery. Any variation in the 
amount of oil used ribt only made jjtself felt on the find account, but in- 
creases would cause the temperatures of wash oil to rise at the outlet 
coolers, and the efficiency of washing would be affected. 

Rhcad 1 * has published two papers which together form 4 an invaluable 
source of information on gas washing and benzol production. He 
discusses : — t 

(1) Gas washing from the'standpoint of the kinetic theory, giving 
new data pud a reliable technical method of •determining 
vapour pressures of wash oil and crudp benzol products. 

u Ga* World, April 28, 1917; Gas*J., 1917, 1%9*187; J., 1917,639. 

» GasJ+ 1917, 137, 207 ; 1917, 331 n*id 76-f 
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(2) The effect of temperature on gas V&$hing. 

(3) The effqpt of surface contact on gas washing. 

(4) The effect of quality and composition of cre?sote«on gas washing 
with special r^erence to viscosity, on which original data is 

given. k 

• * 

(5) The effe#t8 of temperature on viscosity of creosotes and its« 
fractions. ^ 

• • 

(6) The effect of naphthalene on the viscosity of creosote. 

(7) The effect on viscuuity of continual heating at 130° to 1G0° C. 
(Sj^The effect of viscosity on the rate of cooling of creosote. » 

(9) Theoretical ’considerations of ^ic effect on tint gas of naph- 
thalene in creosote, with calculated curves lowing the vapour 
pressures of naphthalene from creosote •containing various 
percentages of naphthalene at different temperatures. 


'he following curves are given : — 
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The two following creosotes are discussed : — 

% 

A., 

B. 

Sp.gr. 

/ 

/ 

1-0275 

0 • 004 

If 2 0 

0.25% 

' 0-2% 

First spot 

lopy 

iVt c. 

1 5 J 200 C ’ 

1 -0 % 

0-7% 

200° 220 C 

7-5% 

2 'I % 

220°--250’ C. 

17 0% 

17-«% 

250° 3<K) C 

2-305 % 

44-0% A 

a KcskIuo 

4 

10 o% 

• 

35-2% 

Tin* oil was distilled in a 700 c e. 

Wurtz flask at 

2 drops per sc^cmd 

with the thermonietei m the vapour. 

I a. order to determine what the 

composition of a suitable wa>sh 01 

1 having a satisfactory viscosity 

should be, the wash oils weye fractionated (as shown) and viscosities 

determined. The ellect on viscosity when light oils are removed by 

steam distillation can be seen from the following cunves • - - 


'corots B 2(. ’ o * l /y/V O/ls 

x 

. fir/ginui C(X‘Ojot>: 8 

•'Nn. 


reosott A less 43X Light Oils 
r^osote A / ess # b% Light Oils 
mgmci Creosote A j 


J /O /5 20 25 J 0 40 

Temp °C 

Fig. 3 . — Vitcoaltlas of A and B and Residue^ alter s 5te«m Dlatlllatlob. 





GAS. DESTRUCTIVE DISTILLATION. 


63 


The effect of viscosity (Til the rate of cooling of wash oil is shown b) 
the following ciyve. 


f 



L *?( OS'f‘t'1 fiupt 0‘l f 00 9 

Fig. J.— Effect of Vlfcotltv on Ihe Amount of Cooling l» a Given Tune. 

•Rhead submits the followyig coin 1 unions 

(1) The eili< leiicy of washing ls^greflfly improved bv lining a (*»ld 

oil - sav at l.V t 1 — piov iding the < leusote keeps sullu iriitly 
fluid. 

(2) Tin* light i‘i oils in dviNiti' 18U , -22U (.' help tin* washing 

|M()Cf"'S bv levelling the \ density of tile eieosote, but, are 
objectionable in that- they are readily distilled out bv steam 
and contaminate the nude Imi/el 

(3) Naphthalene helps to lessen the viscosity, and theiebv 1 1 e| j >s 
the washing, but it very obje< tamable, mat, hat it pi events 
good extraction of naphthalene from tin; gas, and may even 

i add someV) the, gas under eeitain conditions ol quantity and 
temperature. ■ * 

(f) Creosote fractions foiling above* .'}()() 5 gieatly meiease the 
\ i^<'o,-xit v, and are very objectionable if piesent to any extent, 
(ft) A good creosote should rcmafn as fluid as po^ible at^KT-lo \ 
Uive litfle oil distillate w ]fc n steam distilled, ;^id have as low 
a naphthalene <ontcnt«as possible • 

(0) Much improved cooling of debenzolizgd oil fiom tin* crude still 
is •bt-amed bv Using a cieosote of whudi tin* viscosity uses 
very little when cooled to 10°-15®, and better temporutuies 
are obtained §>>r ben/.olized oil entering the crude still 
(7) The eflieien* v of washing is greatly improved by* increasing 
tilt* intimacy of contact between the. oil and gas. Washeis on 
the spraying or atomizing principle appear to offer the, best 
• field for development in this direction- namely, an inciease 
of surface per volume j>f washer and a minimum ba*k-pressurc. 
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(8) When using mixtures of blast-furnace fcnd coal-tar cfcosotcs 
specific gravity is no criterion as to whether a cieosote Ts 
“ spent ” not. Viscosity is the; best test, alid its magnitude 
should he between 8 to 9, with a maxiimini of 10 (rape oil — 100)- 
(0) A sulli< lent quantity of creosote sh^ild he m* cn dilation to 
prevent the light oils taken out, aitfl contains! m the crude 
benzol in stock leaving a creosote of high* Viscosity. If light 
oils aie sold wph crude, benzol, tliejn eitli^r the creosote must 
be changed more frequently or the equivalent quantity of 
similar light oils added takelh;' place of those m the crude 
benzol. « • * 

A pplebee 1 ' si ales that I he most suitable wash oil should not contain 
any huge uruouiit of naphthalene or othei solid hvdiocar bon. Its 
specific gravity sluvuld lie conveniently over 100, and its specific ,hVat 
should not be too high. ♦ , 

’’The view of most oilier works seems to be that, other f.u tors play a 
more important pm t in gas washing than any of the above. 

The aromatic senes of hyd incur Ixms are found in but small quantities 
in either the t a i or gas pioduced from vcitical retoits Here are lound 
conditions which uppiuximutc to lower tenqierature conditions astho 
volatile, constituents are in contact with a comparatively small area of 
highly heated sin faces and the piimaiy pioduets of coal distillation 
puss away only puitially kk cracked *’ t. 

Jones ir * Ins analysed the tar pioduced from the distillation of co!il 
in a vacuum up to lot) 1 ’ ( and found it. to consist of (I) unsat urated 
hydrocarbons, (*J) naphthenes, (8) liquid parallii/s (|) phenols «>nd 
xvlenols, (f>) uTomitie compoili* Is (hoinohupies of miplil halenc). ((>) 
pyridine, (7) traces of a solid paiaflin, bqt benzene and its homologues 
were absent. From the results of the theimal decomposition of this 
tar at different temperatures, Mones concluded, among othei things, 
that benzene jnd its homologues*aie chiellv foimetl as the Jesuit of 
olelmie eondensalion at temperatiue^ of 700’ (\ and upwaids To 
some extent they are products formed by the theimal deln drogen.it mn 
of the cm responding naphthenes. Jones 16 had prev loiislr found that 
the cyclo-hexanes decomposed at P.MP (’ -Alt) ’ ('. over hot porcelain 
and formed the gaseous product, hydrogen, methane, ethane, ethylene, 
and tracer of acetylene and considerable quantities of benzene. 

i« (,\i. * J , mi 7, 138, aas , j , mi7, i *■{•') « 

15 J , mi 7, 36, 3 

V 16 l' firm So,' Trout, \<)\\, 107, l.VS*<\/., 191."), USD. 
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• If the necessary naphthenes predominated in the primary products 
of coal distillation, a temperature of 5(H) C. upwards would give the 
maximum yield of benzoic hydrocarbons, but apparently the olefines 
predominate, localise tlm maximum benzene yield is obtained at 700 n C. 
upwards. \ # 

The once present \icw that ^eetvlene *as the basis of aromatic * 
f ui mutton dining c^al distillation is imw # discredited, but it seems 
quite probable that an appro* ul»le quanjitv of benzene is produced by 
flic polymerisation of this^htdroeaOlxui, whnh appears among the 
primary products of the thermal deeinuposit ion of coal 

Muelf light is thrown on tin* (racking processes tligt take place 
during high temperature ( arbonif.atnm* if a study# is made of the 
results phtame<l from the cracking of petroleum oils 

('uvhuuj of J't'iolrym Oil v 

It lias long been known that various oils, espeeialh those in crude 
petroleums, when subjeitud to the right conditions of temperature and 
pressure, break down or pohmense and vield a certain pmpoition of 
beiymne and its homolgnes the amount of which vain s with the compo- 
sition of the oil * • 

Khead points out that the mode <J foimation of benzene, etc., 
duiing the eraekjng of petioh-um oils is paiallel to that of its formation 
friAu the tracking of the pnm.fi v dreoniposit ion p^pducts of coal. 
These latter eontaunnuny com pounds found in petroleums, such as 
naphthenes, parallii* hydrocarbons, ohdims, etc, ami sime it is far 
easier to separate petroleums into smqh- groups of cofh pounds than 
is the ease with coal, a systematic study of tlm thermal dc< ompositiun 
products of petroleum oil fr;*?mns should throw much valuable light 
on the mechanism of coal carbonisation 0 * 

111 Russia It h*s long been the p/aetiee to crack pet ja.leuiu oils to 
obtain benzene and other aromatic compounds for the dye and •ex- 
plosives industries, tin* shortage of coalfields having made such an 
industry of vital economic importance. Moreover, Russian petroleums, 
being rich in naphthenes, lend themselves admirably to benzine for- 
mation. There is litth; doubt that this industry, founded by the 
Russian chemists, led by NikifomlT, boa Wived a great impeiusfrom 
the needs of Jlic war. 

The first systematic work in the modern era on producing aromatic 
hydrocarbons from pet/oleuyi, was carried out by Rittmaii, 17 but the 


17 J. Iml. Eng. C.’ietn., 1915 ,7, 945 , J , 1'Jl <)20 ; 1915 /* 1109 . 
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large-scale installation ] nt <lo\\n at l^ttsbiHyh as a result of his experi- 
ments has hern nibble to lompete with other sourcei of benzene and 
toluene owinyMo tin* sin dl vield*and poor <jualitv of tin* piodurts 

(»'■'' I 1 7*) , 

Thi* manufartuie of raibuntted uatu /,o m e--<>nt lallv an oil- 

craeking inon*^, and tlu* ev id< in e so fa i a\ aria hit* *mi to -how that 

% | '* 

a good t]ualit,y benzene and toluene t an I blamed be w^hni 1 ,' the gas 

from this pm< css I il t In* » ai 1 \ day s of t In 1 w a i t hi- -mm •* was unju-tlv' 
Ignoi ed, owing to t In* lat k ol a gu id t* - \ ibu l h< In n ol < out. nt of a ga 
Tim shortage ol gas oil -uppln, - Ini' < -m m h i 1 1 >lv htndnapp* l this 
souk i* m Kurland, Imt, it a il < *r« 1 - v.i-t p< ihil it n - in Vnnuina, tin* 
honn* ol car Imift t t*d watt i a s pbr’t- 

Seme I est s math* at tin* Ihr m i rnjham (hi- \\ m k -> -bowed that., of 
tin* <ul tracked in this pi nets-, *J7 .ipptand ,i- In n/cin and rthAut 
2 n, as t.olunnr ami t In* |>ro<liu t- won* not s* uoii-lv < out a rnmatnd with 
parallin li vdroeai lions 

KgIolT, ln e\ pei in; ntmg’with a low < ai huiet ted w at e i gas plant, 
obtained pel thousand < uhn fe» t, ol <ji- oo; odhm ol hen/.ene, (M)lj 
gull on of t oluene, and 0 01 ga lion of \ \ lem* ( )n this l>a-i - he estimates 
that, the earbui ett ei 1 watei gas nianuhu t iin d in V met a a if wasfled, 
would yield annuallv H^JS’.pooO gallons o| hen/em 7*1 IS ooo gallons of 
toluene, and I 211,'MlO gallons o| wleiie 

Ij'ssiny 19 de-eiihes a form of ippai.it u -s in vvlmh \apours are 
absorbed by oil with which a mass o| op i nular mateiial has been soaked. 
The absorbed vapmis .in* then distilled oil ■ n s it>i with superheated 
steam and condensed in a water tooled coil Tin* appaiatus is then 
ready for fmtliei absorption 

X \l*ll l II V I . K N r 

This constituent of toal gasjias given an me^ea-mg amount ol 
trouble dulling recent veais to thost* interested in tin* elln lent distn- 
butmn of gas The Institution of (his Knirmceis have iiad the matter 
under t hoiongh inv est igal ion and haw i-siied a bn a bun* oil tin* subject. 

The tumbles have mainly aiisen due to liielhcicnt cooling of the 
gas before it leaves the works, to tin* elimination fiom the gas of those 
hydrocarbons which act as solvents or “camels'' of naphthalene 
(beii7,ol, toluol, solvent naphtha), to mcieased lu*ats and bad repair 
of horizontal and inclined retoits, and to the enfoiced use of creosotes 

13 (/.a J , lal 7, 138, UVy 
J , 1111 7 , 103 



(fftr oil w ,mh i nu ) u In- h < oiit.ii n Inti! t r i ■ lit am s of nap] it hah m* Tin* 
Inoi It iit • ■ stat«"1kit tin po-mhilit \ ol na ['fit halt «o deposit urn from 
t In mm ( in < oil'll m- I-. '■ t\ it « au<l nit ti I ' 1 >lt jm ntk t.u t h«‘ .uihMinl ttf 
naphthaline m* t In- L'l-Vui'l al-o tm ik iiimmii t>| \apoiiM ol tin* 

I <> w • r liotlnrj fi l K'li " ot*M i *w lilt !i ii* pi • nt i n t lit- t !< a M pas 1 > ll t 
pal t u ula! 1\ lit" - • < 'ii t iMtt tit - t i t . 1 4 !i i \ i^h" p> a nt a ppi o\ iniat mu 

to t Ii.tt of ii i pli ! i, i Iftiio NapJit I. lit ii- Ti.mk # ' ii u \ itc tliminaltal if 
t ho pan l - - 1 1 lot I- ii 1 1 v i i '« k 1 1 a ml i ' nit • ' •!« \ i.{ rail - a 1 1 at lilt t i 1 1 1 t lie 
ph i n t iif mo - 1 < I lit h n' a ami l n *o 1 1 1 t a 1 1 1 t ( ii i nt 1 1 \ Mi t In ula ol 
'pra\'f .'4 mil rv a i "i aiinj -.nt »hh . u ih full, t i i a imoa 1 , «nd 

.il -o 1 la j*" ii nt a ! w !i it !i tit* 1 1 It 1 it :oji o| . >1 ' i ii m i I it 'l t* It a to 1 1 

• 

• • Pi Inin \ ii i ' \ to i ■ > \ i ( I \ - • 

. * 

K pen !, ap'i • io'l. 1 ' 't - ini^'i o t < Pi. nt in P- Id's /me ainl non 

I liit'Milpli lit 1 1 1 1 1 1 1 . a I ■> ot pill 1 1 \ III'.' # n * ■ I h- mm m w.mlnd with 
m0i oiiiutii 1 1 1 u 1 1 1 p 1 1 it i pok t Ii i. >na I < oi'i! i"ii j iiiinitniiiiiii tliio-nl- 
j-liatf tn.it. t| anil nlpliifi 1 1 ■ « « \ i « 1 . : 'flu- m I » i . » 1 1 Lilt l into intimate 

< out at t with fin • m ■! in \ . 1 1 1 . il n.t n \ a min i 1 ho n n I loll I osiilf s 
in ’km ah -"i j.i nm ol amrn-ii'i ami put "I fin h \ 1 1 1 « .mm nlplinlo l!\ r 
willnli twin/ p"iii*.)i ..I ' vo oiu 1 1 tali a u it.ionn < oin out r it o<l ami 

I I oat nm 1 it I. i iff. i i nt; 1 1 n . \ i< I. . i ini ti* t » . F • t In- pol \ t h n tnal t s ,i i o oon- 

\iito| into nl|^fit.- \ for t ill mi’ ill i i . t t . \ . 1 1 1 1 h\ t \ a pol , ;t ion, 
alnf tin pi". • . iluiim !■> * >1 \ < tin- pioithm ol ulill-iflp t ho milplllll 

< < ml out ..I ill I fn| thi Ii \ it ion o| iminoini uijmiit In -t foinnnn 

"iilpl^n H n nl 

Wanmi - 11 piopo-. - t<. i^-. wood thmoil m -mall pm. . for tin 
ioiuo\al ot oa 1 1 n in Pmnipliitlo ,yid h \ i 1 1 1 >m n * ol pli nh Irom < nnlo toal 
p.m I l.o t Inin oh I a ft i i i mi m.i\ h. n ' i \ iln d h\ In ahnp to |o;> ( ‘ for , 
t\vo«la\" * # * *• 

\V S ( 'in p!io\' : *tl]NOi ] sms tin' .In * ! i < >\ oi \- prm oss W ammonia 
and its otfoot. on oxnlo puriln itiou IP' states 1 an at. t.oinpt li.n boon 
m ado to oo oi 1 1 ina t o t ho data r * latino to per iods ^f jmod and had woi k- 
lli". and t ho a4iak sm oi t h< data \ n hk n milt s of posit i \ o v a I no ” It 
\\ ould appoa i that m o\u\ < a si fa ilnro-. of 1 1n* puritior.s ot i uriod whon 
tlm niako ol p.m was on #ho iiun.no aj tin- end of tin; poiiod, and 
that tho lmo of iiosji and hiphk momt o\ido m attended with imp whon 
it coinoidos wrth periods of maximum make of p.m ,«nl an e\< optional 
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amount of ammonia is needed at sivdi times to maintain the oxide*in 
a neutral condition It is confidently believed that when the oxide 
has become dried and is better miftured resutys will show improvement. 
Fresh oxide should he stocked and brought into condition during the 
summer months. Small diameter japes m if/ with advantage be con- 
nected from inlet ammonia scrubber to boxes, so fli^t a little ammonia 
may be allowed to pass aiyl neutralise any soluble salts Vf iron present 
in the oxide. 
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.MIXKK \G Oil. 

By W. I. A. IB itKimi* u> M. \ . 

('nuril/ha / (’Atmitf, «'>'• -N / , , , / \ If I 

Thi' need of ,i moic * ■ n • • i d and jbettei # uudemtanding oT the n i<m M ing 
or application of I hr ii.mu* a p j >1 i<m 1 here .1 u< I m \ 1 1 »*• 1 n*:t to t In* different 

^gia*Ws 1»f imilrl.ll Oil | >1 or 1 III ( s 1 1 . | he< onie UlsMlcrtt dill I M ^ the past 
few' veais, owing to the < 1 1 1 ) i< 1 H t ies whn h ha\e armeii f i « >n 1 flu* existing 
confusion of trims am I f 1 on 1 t In* ml 1 o< I m't u >n of new mod in N, cognate 
m use, though not m 01 mill, \\ it li tlm oM Tlir elbuts so fa 1 made to 
secure agieenn nt in noun rli I it 1 1 r« * lia\ e lieeii small and limited in scope, 
hut t lie V an* suggest i\. ,1 lid li * ► ( o ‘ f u I m tli it time imv lead to f'leater 
eil*rts, w Im It tiie So« k t \ oj ( 'lieui iea I Indu-iiN nmjit well initiate, to 
form hv eollihoi.Wiou with the Institution of IVtioIeiim Technologists 
and kindred bodies m \merua and othu Knglish ■'peaking countries 
an International Committee on the \ omenelat lire of Mmeial Oils. 
Tlfc same or an all n d lommittee is a Go unper.it n #1 v required to 
deal with standard mat ion 111 the ai lut 1 a 1 \ im t hods of testing such oils. 
The* matters ijl question .in* rsseutia’h for (heinists to discuss and 
determine, though in \ lew of the laig' m-e wludi engineers make of 
mineral mh, and thr good wojk m the staid irdmat mu of eiiginceiing 
materials which lias alreadx been uccomplmed b\ the Bugiucemqj 
Standards Committee, it m desirable tldit this Commit t *e shoijljl have 
representation on*anv Internation. d* Committee on tin- ^ioinendaturc 
and Testing of Mmeial ( his w )u< 1 ; ma\ he formed bv teclinu al ehemtsts. 

XnMi;\< I \TI’KK 

A few* instances of the existing confusion of terms may appropriately 
be cited At one end o^tho range of p/oducts of mineral od we have 
those of wliieli the chief demand is now for im* as motor spn it. Primary 
products of petroleum available for use as motormpmt pass under a 
great variety of 1111111^,1’y/ , petroleumspmt, petroleum naphtha, gasolene, 
petrol, fcarburinc, benzMliyeJ benzine, jfu\, and it would be difficult to 
draw a hard and fast lino bt^weer^anv two of these terms. 11 Gasolene ’* 
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is pr< uliailv \ mum lean, .1 »n f is ;i^n lab-d * with the formei r\frnsnr 
list* of au-oa- in phn <■-, i rn tot .• Tiom town oas supjdn s ' I *« 1 1 ol , 
OM^IM.lIIv .l|)|»ll« || V\' o||! lit Ml ol^ jiiuilm r| - t.o ll.J plodmt, f 1 . 1 ^ Iih'II 
c\t ' mini be 1 1 1 ot < M (,ii ii' i- in ilii' (oiniltv to p.-t i oli urn -pnii in 

k'l’H'M.il ' I ‘ 1 1 ol i ■ 1 1 1 m j » 1 1 il ' h.i' tin* ad^ant.iL" s ot (liiOV and 

ofln ul n * » L f m 1 1 ion l»ui Hi. •/.•ii i , 1 1 1 1 1 1 1 > I T< r\ m ew b ' * I - f pi. f‘ ; - a -- 1 n irK 1 

wool, and it dio.ild no’ l» d 1 1 li 1 1 1 f • f* n an rut • * r 11 it nm d*< omniit fee of 

i’ll mi 1st s, I ui krd b\ lli' I t f ■ o oil pi oil in. i s !i nd df't 1 1 Init oi to n si i k 1 
1 In 1 ( lioirr to 1 pj'.Atu ’ . i n • 1 prtiol^' and ul 1 1 m it* 1 '' to mahr tie* 
llsr ol otir o||l \ ol t 1 1 r -< t nil il III'. < I -a 1 foi* III of oi - ] > 1 1 1 1 < |. ri< ol i^ll . i 1 1 \ 

llof.i [ ir I I o|. • 1 1 1 1 1 K - 1 o i I ! 1 1 \ Is ft ih 'll iihh OIK' 1 I o| dl. to o*t | ] . 1 ,,j 

till* li I III I h || /1 11“ will'll ! < r a d I '• ( oJifu -|o|| I" t W < < II t jo | ii t | olru in 

h | m it to w Jin !i it i • 1 1 1 j >1 n I a nd t In* i In in n *i 1 i lit it \ I ion/. n» , w hn h is 

ohtaillrd ( o 1 1 1 1 1 1 < i J . lall \ lioni (oal'ja^ and oul ( ai I li I o f f il n i% ‘1 V, 

I m • 1 1 7 1 1 1 r ” i s a, 1 1 1 1 o ' t ii in \ <-i -a 1 1 \ adoj it < d in 1 1 1 r oil I < . Id a nd < i ud< oil 

rclinri u ns a- a friirial trim |oi (hr Inditei di-tillatt i#.m tie < mdr oil, 

/ 

and it if- Il kel \ to j n o\ r vim dllhi lilt to dl'l'l II I |I foi II I III til’s 

ronnn t ion \ n iinolijrt I ’ona-Mr alt ri na 1 1 \ r |oi v oi k- u n/ - 1 >i i it 

wlili h is a.l ir.n I \ applied to oinr extent and i well undrMtood m tin* 
oil dis( i lets, an I r\ n x « Ibu t should ir made to i\tmd it ns* in 
pi eleiVIK e to hrii/ OK • 

“ Mot o| sp|| |l hr i oi 1 1 , e i'm \ . i | i 1 1 1 < ■ M ( o | Up i . h . n - |\ . r VipiM sv|o||, 

inrlildni!/ head. . prtiohuni '•pint oi p t 1 1 ol h im did. naphtha, 
brow n t’oa I ni|*«r!ia mphtha fiom low Irmp.Mtii " <"d dmt lil ilnm 

pio< ioo‘s, spi 1 1 1 oi # ii i pi 1 1 ha ol it a i u. d 1 1 \ the < i a< k i n a . ! li • a \ oils, 

erudr alcohol, and mixtuir^ of two oi moir of th' • ;.iodm 1 i(,h >u 
without ad inixl in r ol a ecitai'a piopoitmn of 1. looiir a tin lik'r 
Di.st i net i\ r and In nd t n ii;s for most of, t In s’ pi od". t s h , iki.ss.im, 
and I line should hr some t o .nd mat uni a mono t In m l>< n ol stands 

h\ itsplf, ,md' ah ohol al-o stands a pa 1 1 'I hr urad» s. .| . | ,|s motoi 

fuel ma v i mil "iiiriit l\ hr 1 1 i turd '.not <n hen/o| " a no mot m a h ohol 
Thdspn it oi nap lit ha fi mn shale brow p coal, rannrl a ik I < oa I dmt illation 
mil'll t. well hr known as ' .shale motoi spirit ’ « oal ntof.u h|ui it ’ A:c 

Ikissimj to the ot hr i end of the m ale of pnxitnts <,f minii.d oih 
viz., t hr lira \ \ bitumens and asphalt s. ail at t empf u »s made by tin* 
Klii'inrri mo Stand. nds (’oinnuttrr in 1 *» 1 <» to f« : t nish a luitis 1 . Standard 
Nomem kit iih' lor these matriials. so fa i as thru imr foi load pin poses 
is coiieei lied. The a 1 1 em pt was pi a new oi t h V, but the i reo'aiii lendutmns 
made h;i\e not ]no\ed ipuieiallv aeeeptahle. lor leason.s which eliennsts 
will reildilv diune Kspr< lallv wen* tin* i* ‘commendations at xaiianee 
with definitions wlneh an* widely accepted* in America 
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<'!i'*iiiMt I " 1 ■ m i i ’ ’ m i in u : i. i . :i 1 .. • oi'i ii m \ - tj \ . in! ml < m •( h 

m ,i J"i .il pM" ! in i "t - i: ' !■ ■ > \ ■ 1 1 i | "it. h i ; ii i 1 1! ■ j i . o| ,j <,-< . I t o an\ 

1 iclimi i " r i .'.liiili j >’ ■ - 1 1 ii i» • 1 i,.,t , 1 1 i ■ * ' . 1 1 " 1 in u'li t V. o| •! .: i n,i Mr 

fi"!n ,ni oil, i - ' i'ii » • ’ 11" I i ^ fi ■ . ii 'M.utu i i .i \ . -o M|i;ii]^ 

• * vl« ll' ll <1 t In '"'i'i . "I ” ' 1 1 1 ] ’ 1 ' ' i I | -h lit ll hi 1 1 1 i Mil- .1 ml t ll" III' .i IM of 

M'lmill/ I'i ■ll'llll" .iml .1! "!' Ih ' Hu ill till! t hr ••i,"ll"|/cl\ "I 
sii per mi n v of th. Vi"M j h iii. 1 1 | a . 4 n I . i « rmii-l v t h ,i t • m < 1 , ,i ml 

t ll i ‘I t* M Jl" (j h" 't l"ll tlllt Oil 'Jill \\W III t Ih I hi UM* I"' l • mil'll l| .1- uf H< M 

lmpoit 1 h.in i|.‘lim>l |i|i\ i« il . 1 1 " I <• H-i m:i il < li.iua* ii-Ih i 1 In* mu 

out look will n*i t ii mi II \ mt ,i 1 1 ,i i oi i ■ l.i 1 1 \ " 1 1 i ion ot non m m l,i ! ii i" ,i m I 

definition- 

The lull* iv. in j Mijy. ^ .1 t I'l.ffu h"l".'\ ,in<| . !• iiint ion- "f mimi.il ml 
pro'lmts, m n j.n«l to whnh tli«M* h.n I »* •«* 1 1 mm Ii < oiifiMion .iitlniMh 
may In *1 1 > to p>, t \ . ■ the w.i v to ,i < ohinioii meld -t ;i mJin j (tnan\ tcinu 
which an- jencrallv w.-IJ iimldM oo.j ami m lejhir.l to wlmli nmfuHon 

rarclv atn.n arc omiM*.!) 1 

* / » 

Motoi Spn t(. -Volatile li/piK^. wlmli, without preheating, Im lit foi 
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use as fuel m internal combustion «*i iuri other than of the Diesel 
type 

Prhol -Motor spirit obtained ^as a pnmarv prodin t of the distil- 
lation of p*-t i oh inn S\ noii\ nmih with gasolene and pet i oleum "pint. 
Dtlier expression^, w luf h should he dm aid* d j < r the niiik 1 product or 
certain ‘.’lades of if an* naphtha or p< ftoleum naplf ha 01 mineral 
naphtha, ben/olim* ben/lne. eaihuHn** Diadem of f peti f ol should he 
primarily di"t immi-died • I > \ • refeiem e to f 1 1 r pen* ■nt.i'je of distillate 
which t he v alTonl hejow i ei tain 1 1 mpei at uicn r </ 1 'JU 11') 17'* 

and seiondaiilv onh bv \apom pr< "ii»< " lumition tempeiaturo", 
sperefie gra\ it \ , A < * * * 

Slut If M ntiu SjnnI Mot oi "pli It *hu \\ < d fl oin the \ o| il lie ] u od u< t s 
of the distillation of oil "hah" S\ non\ imm * with "hah naphtha 

Cntil Main/ Sjn'nf Motoi spmt i|i nod fi mu t lie \ . dal i h pi o< Wt l% t " t 
of the distillation of i oal and laninh ollniwisc tliMii III i - nt"its 
anil coke o\ » ii" 

(hnc/.o/ Motoi S/i’itl Motoi spmt obtained l>\ tin t nuking of 
the less volatile ininei.d oil" t a i od". A< 

Motoi lit h ‘ dI Motor "pint ik mad fioni < oal lm" or it" iuii- 
densat ion piodu* t " * 

Mnloi J Itnftn! Motoi splllt obtained b\ fi I HU'ht at lull o| distil- 
lation fi om i a i boh \ diate", A < . and < oim d nig < h icll \ ot ah ohoj> 

hr.o^t in \ pui 1 1 1 < •< I fi a< t uni of 1 1 n e i a I oil tit for ii"c for 1 1 L r 1 1 1 ljuj 
pur poses m lamps u it h w n k In d 

Fml (hi l.npnd fin I not "iifln u nt I \ volatile fm ii"e as motor 
spmt, but tit dor dm < t » < > 1 1 1 1 * ‘ i s t h > n in limimes Die-el emrinc" Are 
Incbnh's liea\\ giudes ol elude petroleum distillates and residua, 
shale, eanncl, and coal oils and dMillutV" tai" tar oil" Ac 

Motoi Oil Oil prim ml\ intended toi the lulu icat ion of the 
cylinders of internal tomhustioji endues 

Piflnulti (hi < )il piimanb intended for the lubiication ot the 
evlindei s of steam enmnes 

litlunun \ com prehensi \ e teim for mixtures of Ji\ dim aibon 
products containing nunc or less o\\een and or sulphur, wlmh aio 
soluble in t aibon disulphide (Should be lestf let rd to liighb \ iscous 
liquids and solids , the term lots no useful application from the 
technical and sclent die standpoint to eases and buddy rnvhile liquids, 
sui’h as benzene, though legal luminanes have sought to include such 
bodies under the term ) ,» 

Nahvi' Bitumen Bitumen obtaiped by simple extraction or 
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evaporation Irom material found m nature. without constitution'll 
change 1 )V oxidation or other < lfenwi al aition 

I*>fro- Hihum n Bitumen whnli is insoluble* m <arbon t - 1 1 - 
chloiide (S\ uon\ moils •a it h iaiben,sf 

/'Widi i,n‘ (oi Maltl^t a) (on-titmnts <4 lutumeii whnli .ue 
soluble m he\a»e • 

, t spit, lit, 1,^ 5 'oii'tituents of* lutunun •whnli .ue i n s « » I u I * I « * m 

hexane, blit "ol I] bit 111 ( ,H boll 1 1 t I a • 1 1 1 0 1 ]d. # 

# ('mil /lifuin’ u lot Him mud matiiial whnli m soluble in [Uiidine. 
but llMeluble III < II boll d 1 *11 1 1 1 ll 1 d i # 

I’ltunnn iii int im U • •ailuiUiin with Inn 1 \ di\jded 
mnnial mittei tin mixluu iiyl.nnne r no ilemn dU' niuombined 
ca i bon {it fi i < < 1 1 bo^i ] * • 

//pW, l"e/o/’ / Liiih ‘• toin oi i • 1 In ? uiot-'uih mye f d in it t» I* f«*und 

111 fl it ill e I in [ >l , " li . t • , ; f \\ it ll Jet'll: > ti 

?<I) III (ti.id boil, w , 1 1 , i ' ( 0 ) 1 ( 1,11 (d 1 1 • • 1 1 1 tin Ndl.ptlle 

)>I od'K t ' of t lie (I, t M |( t I \ ( dl -1 ill ll I* I, of h' dll , .rtboll lll.ll || I W ll < the! 

t hm b • i out un d in i o d I |" it oil , 1 1 mi -t, i ul 

/*'<// lln '<‘lid , i ‘Mi * 1 mi i < id u- I ' on i 1 In ] 1 1 1 i.i I « \ a | mu a I uni 

of Jut 111111110,1 lilt' I | " ( I 1 1 1 V f I “ 1 1 1 t h • I'll! d < \ I | ‘O I a t 1 0 1 1 of 

tin • 

M \ \ ' • \ I 1 1 [ / \ I j.u\ (* I | ||\< 

I I lit t I lid it ! U 1 1 loll of ( In 1*1411 d | in 1 ii od - of I ( t 1 1 e' the | di \ .'If a I 

and 1 h e m 1 1 1 1 < h 11 y ' • 1 1 In o| 1 1 1 1 n ( 1 1 1 ml A 1 h \* be < 11 d I < 11 "fd 

ll) s, \(‘|.d ( j u 1 1 1 1 i % 1 1 1 tin < out e of lln \ - u .ili*l iipoutlx falls |o| 

I »‘f»*i eiiee to an aut lou it it n < < oiu 11 1 it t , , in h a thi n I \ 1 oiild 

foiui fioin it' ne ml"' «<ih a he. t “I 1 1 1 10.1 1 1 01 di.iwn lioin othei 

bod|, s 

L I , I "ilia \ h.n d Mi 11- • 1 1 t h, i ( in ten oiu 1 mot 01 pit ll « 

Csjrei l.l 1 1 \ | h t l o| I ' 1 o 1 m < l 1 1 • 'I 1 lb |ao)'0'i 11 if t it lit e *foi the 

Kedwood and Ihe/lei nethod- ol i i'l\iiej « • 1 1 1 1 he <>ti!latlofl test 

oie' in whnli the , '<ntial < 1 1 1 1 r m in • m tin 1 lit i o<l in t a • 1 1 <»| a 1 |xar 
Zonin' • I e | • h h 1' 1 1 1 a 1 < 1 1 (Oiiimn lie plopo-id lie 1 hod ha- obvious 
ad\ antaei-'. *but he k- the i jn | d ii it v of a|>|iaiatus o| the <»tlei and, 
ill 1 Miiininl) with tie m Ini' tie 1 di'.idv Hit 11/f of 11 -me too 'mall a 
(plant it v (if, 1 ( M ) i 1 f of | .« 1 1 ol 1 1, ad m it of 1 a |>n I d» t < 1 minat ion of 
t fie sjiei ilie eiaxitv and other p r o p » 1 1 1 . - oi the -e\tial di-t ilhit «*H 
The liifoimatnui whnh is tlurebv obtaimd aliofds a \aluab!e ^uidc 
to the di tTei e nt lat mif of motor spirits fiom \anoiis mhiiiu In 
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UFKOKTs OK THE PKOORE^s OF AITI IM) (HIMl"TltY 

I 

practice JVM) c r appeals to •he tin* moM fflntahle i|iiantit\ of mot^f 
spirit to take foi .1 di-t illation tes*t. * % 

\. A \ nil logo ft has < Ir'i 1 1 1 >< <J a modification of t ho Redwood 
method, m wJihli Ik n tains tlx* mdinaiv Thigh i dnj ilhit urn lla^k, 
hut set.s tho t Jk i 1 11 on iTt < r aj ilia! tin luilh ^w li a h t- 1 in- fioiu the 
/cm of the w , 1 1 • , i- * in 1 m low tin opi filin' of 1 h« • -flic t ul m* of the 
tla-k - lie di-til- at flic late of ftw o diop*. a -i < olid • ’ 11 i< writer 
ha> used sijh-t.intulh Wm Vine pmiednre foi mdm man pa-t tho 

essential dlfhleine flolll \ till logo IV * method li.-lUg ill' 1 « lill'IoVlIle nt* 

« * ‘ 

of a hit get f 1 t - L with MlO ( < of mot of -pn it* a nd tin i at < of d i-t illation 

I) 1 lest III ted to one dlop a M* olid 

* 4 

R I ( I N T 1 N\ J.s I |i; \ | ion - t\D I ll I II Iwi'ul I 
« , • 

.1. II Cost i ha- d'teimined the minimum lladnn'j point end #he * 
aolijil’n at ion point o! <eitam iimtoi -put- and of . i < « » < e i< • n lfnee 
| iet mis flashed well In low t» (' \tlnh the -olidiln ain-n point ot one 
of them was Ids 4’ ( ds| c (omlinh- that p< 1 1 of i d,i ng< mn- to 

handle neai a 1 1 Hue at a in I • mpei at in li!ol\ to . , i in tm at 
1 >i it am Ini' unliki Im n/o| it will not gne fmiiUe thioinjn !ne/ing 
even at \ m in t empeiat me 

Loma \ J Iko also aaiewid method- of ditoim.miig tl" ulphur 
content o I niotoi -pint lie i onmiend a nio<t|§n a’ am lo h-lmg of 
the eondni 1 1 • > n nnthod, in whuh t R mom: -pun * ! f « i .nlniixtiij^* 

with a leoliol m Inn lit I mm a sm ill w n k hi m p in a t 1 < u m » nt of an 

Stall a nnthod e - il h 1 * »ti i »t * 1 1 1 \' iimt- 1 1 iM v .u 1 1, v yu ndo -pints ol 
toIeiaUv low ^iilphui (oiitent than den i mm it ton of tm mlpfilir 

I I) to 1 1 g 1 1 the pn m I IK ! - ol tolilluMloll of the •pl’lt III tin i n|M h taloll- 
nietel 1 1 does not hoW e\ el at II k e t h e f enffci 1 1 ( 1 1 < 1 1# i I - 1 a s a t ! o| d | Jig 
an ideal *-« »1 n t ion ol the ninth < n a! pi o! >h m i in i >1 \ < d and tin ie i- hope 
that uhlm.it el\ r a diteit oxidation method in ft I", m nh- a\ nlahlo 
toi the iapid Amid aemnate (stimifmn ol the total -ulphm in niotoi 
Splilt and similai hmhh \ ol.it lie ( < nihll-t ihle llXjH.d- 

\ mat tei whuli * alls du tm tin i m \ < st in.it n n n tin lelat i\ e 1 ana ling 
ol d i tl ej (Uit pin -leal pmpeities of (In' -e\eial < oii-t H in nt - of motor 
spit it oil ease ol stalling all nitcin.il (omlui-tieii engine when cold. 

It is \\«ll known that ol two d.lleienf luands of pet ml both giving 
prju t a all v t hn same distillation (line, one a (lords . as\- starting 
while the other piesents gmat tmnhle m this resp. < f tiioiigli once 

- , tills, L'li ' A .ill ust 10l(. <2. ttis ./.ti'i: >7 

4 ./ l»\t Pit. of T'ih, lf»17. 4, ID. Jins. fl(n. 
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REPORTS OF THE PROGRESS OF APPLIED C'HEMIS^RY, 

* *• # j 

substitutes,” in which ben/atls or cracked spirits have been trended 

with kerosene, Ac , an well as in the •study of those mule petroleums 
and distillates whm'i contain notable proportions of aromatic hydro- 
carbons. The s( licincs foi the estimation, bvSnference from fractiona- 
tion curves, of the pi* >poi t ions of benzene, ioluene, and xvlenes in 
crude ben/ols, Ac , air not oeneiallv a ale to tli« estimation of 
aromatic h vdroeai bous ">l »et loh'un* spirit % a 

, Methods of testing a^e < 4 ” ielati\ely gloat .import a n< e m connection 
with mineral oils, be< nuse inaiiv of them lm\e been de\ ised with tlu* 
immediate pill pose of rlucidat lUL r file ({luDlUes of the oils oil which their 
successful I (*( h meal application ^depends Thus the testing *ot the 
viscosit. v of <gls, the (oriM-denev o£ bitumens and the hardness of 
asphalts has iceeited fuithet attention diini^ the past \car Several 
new foTms of \ iseo^inrtej ha\c been deseribed, of wlilill that (Usioj^d 
by J<\ M ladstone is speualiv not e\\ oi t I4V 7 It ma\ # be applied tb a 
reiw small «j ii.int it \ ol oil, ami to gi\ r spot iln \ i-< <«sil ies 1 1 1 t ei nfs of 
water at a defined temper at me, w lifle b\ ( alibi at ion avam-d a I led wood, 
K11 elri , or other Minflai nist 1 uiiient , its leadings mav be translated 
into lied wooi I Ai , dealers ’ It has the ad\aiilaue of being low 
111 fust cost Other loi ms of \ js< osmict cr li.ivc been de\ med b\"C Jl 
Ibiggs, H \\ M Oios\cnoi,' J 11 •! )ubi isa\ 111 and ( Ib^wmmt 11 While 
it is now generalh leeogmsed t,hat \ 1 s< 0^1 1 \ in itself has lit tie iclation 
to ‘*oiliness " 01 lubinating \alue, it is a ph \ sic a I <pijjit\ which has 
an important beannu on the (hour »tf oik tor use a- \ehules, tlu\(%, 
Ac. The (diet t of dis-ol\ mu solids in .111 oil on it + \ is< osit v has been 
studied to some e\fent in lonneetion with solution of naphthalene, 
Ac., in tai oils, Jiut it is a >uhje< J # w lin h would well irpn\ imtliei s| udv, 
esprciallv m reoar d to t lie juepaiat ion ol tals and bitumens tor road 
treatment The \is<ositv, 01 ralhei t In' < oiisi: dein v. ot sin h materials 
iltt ended eitheMoi the Mil face* d r essi iiu ot loads 01 the piodmtion 
<d bitummated mai.fdam. is now pniiiiioiih ( her k* <k in this tountry 
bv t^e use ol* 1 1 ut( hmsoifs \is(osit\ gauge a nickel sil\d smkei of 
defined dimensions and loim. which is competed bctoie dsiie with a 
reference standard \n instiuinent of widei range. krjown as the 
Crosby Consistometei. Iia^ been mtrodined in the 1 doted States by 
\Y. \Y. (Vosby It in\ol\es the use of a seii^s of plunneis of which 
those of janaller cr osvso I ion .lie intended for semi-solul and solid 
bitumens and asphalts, and the larger ones for heavy <yls, Ac. It 

. ‘ J , 11)17, 270 and l‘M\ 1 is r s ./ .•1017, 1(M1 

y J , 1917, lotto K) ./ , iy 1 7. 1 12a. { % * 11 , UllS. 1*2 a 

18 Pror Awrr. Soc Tesimtj Mahruih , 1 1 , H*1 • 
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tfppvars to give results which me Jiyue in keeping with the variations 
m behaviour ol* pitches and asphalts m ailtial than air leadmus 
obtained with tin* l)o\^ and New* Y<uk kalnuatoi v • | n*m*t rmueteis, 
which have IPit li«*i t •> been icg.uded as stand. ml m^t i uiiicnt s hu this 
class of work # Tin- ms %tl. ., t Wll|| it in eu ilia* 1\ ( oiled point , w ln< h is 
the operative f.# foi of these pellet I oiiiet < ^ taiiiml l)i“ lee.uded as 
satisfaet 01 \ eithci yi pi i ini pl> hi in piatinal a p pi k at mn. and it is not* 
sill prising that t ct him d men in this imintix wish to secure geiicml 
*rt‘COUnit loll f"I -l pellet I OIIK tel (>l •limit " ( i » v n 1 1 ! i « design and limit* 
utiliftiuan value than the Viuciiean jtandaid i n^t iiinieut s A penetm- 

tion machine th'sium d b\ .1 1 1 lit < Inn-on h.ivmu a plum'd one tciiti- 

• • 1 

metre m dianietei with ll.it end? w< lutil^d with 1*1 oi li k 1 1 ( »> , has 
by. n f^oiind b\ t he w i Met to show th.nK dilleiem • s in t he ( onwsteiicy 
# of«pit< lies. \ e w 111 ! h a I (• not i lid K a 1 1 d b\ tin 1 New \ oi k needle pend ro- 
Uieter and to p\e less ei i a t K hading In all tompaiafive testings 
of t lie pli \ sit .( | pi op. 1 1 n s of pit t ht»s and bit Him l is it i- of pa I a mount 
important!' th.,1 the tempt latux of the uialrti#| undei Its) .should be 
e\U( 1 1 v t out i ol h d a lid t lit \ oi u n u and ^ h a pi of t In 1 1 st pm t mils deal ly 
delim d and ail In led to 

Attempts to a-e-- tin ‘ otli in -- # oi lulu n at me value of nun him; 
oils, <Vi t out nine to In math a in I w it h i in i < a - i lie nma mi i < of sin eess. 
II K Mooie . 1 IH l ( ; \ | ; |I lit' t hav e tit M I I bed a (It V It e (It -lulled to 

^ mi pa It 1 111 lilt t I mil fi n t mu oi # powt i < OII-II nipt mil and t In dm ability 
of In bi it a 1 1 ne oils ^ and .1 A Imw i v li.rn piodm t <1 a Ilf ai me w ith means 
of lompaimu the |e-|st,intr to lot.ilimi of 1 In sh.fft wlmn difleielit oils 

aie list'd unde! dllh'lfllt load 11 'I he !f-| tllltc to plf-sllie of films 

*• • 

of oil h.m an impmt.int Waimu on it- bihiit aline tpiahi if-, and ready 
means ol niea-iiNiiu t Ills ait fein < piopoo'd h\ inve tnjalois both 1 1 1 ■ n * 
and m the l lilted State' I in' e m 1 1 1 - 1 1 \ mu tjiialitv of oils has also 
been t lie -iibjet tytf m\ t t njat mn in t lie 1 nit < 1 1 St *t e- "I* II Ctnuadson 
lias dest 1 1 bed a simple method m inv t st ie.it | M , _r tin , fntiKifv mg and 
deiiiuKifv mu \ able ol oiK.' aiM \\ II Ild-tln I lias pupated for the 
Bureau of Stand. mK a I » « h n i« a I Bapm (No- S(|) dialing with tin* 
lesistance ?>f oils to einuKilit at mn 1 '■ Both these authms deal only 
w ith the emulsifv mu ol lulu u at mu oils, and not w it h the jut pa i at ion of 
emulsions other thafi fm lubt it at 'oil Hide has, hnwt \ t i, been 
( onsideiahle advance in this t ounti \ , sum <• tin* out hit ak of wai , m the 

» Mrt uatU'htm AV/ , 1 '*1 7, lO.LilJ, ./ , I'*l 7, *.» *i 
• '« J , Tat 7, l'hV> j 

15 Avirr Str or/ Malt) *//*, .1 line, -7 , i'll ) , 

:b J , 1U17, C)7. * 
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‘ ‘ I 

preparation of emulsifying alid water-soluble oils for disinfecting and 
other uses, though comparatively little has been published in regaid 
thereto. , • 

An extremely valuable paper has quite reeentK been read by 
A. K. Dumtau and F. 1» Thole befoie the /ristitution of Petroleum 
Teehiiolngists on the “ Relation between Vi.m o-it \» the Clieimeal 
Constitution of Lubricating Oik” Alter reviewing pnwmtis researches, 
and their own woik extending ovei main' \cam, tin se author anne at 
the <om In, onus that \ lubn< 4 tmg <*il rhould contain a eertanf 
proportion of iimat united hvdioeai bo n^ \iz* as high a [nopoitio* as is 
contfiatible with little MiserptibiliU to oxidation, pol\ nie4 ization, 
gumming and *rea< 1 1 \ it \ Thr«ph v-ijal condition o| a g< oil lubricant 
is probably colloidal 

9 

('unit if Mnfni Sjilflt • m 

9 % 

The Pittman process toi the mucking o} h<a\\ petroleum with a 
view to the piodiKtHtfi of niot< >i spmt, consisting iiiamlv of .iliphatic 
hydrocarbons oi. alternatively, ol ben/ols, whuli those expel icneed in 
the nuinul.H hue of gas from ml mnivelh d 1o Jmmi had ie< ei\ed special 
protection horn the Oo\einment of tin* l mted Stalls, lias apparently 
gone into obli\ ion at least so fat as aliphatic rimtoi spmt is |#ii<eined 
Its failure emphasizes tin- futilit\ ol pio<uding to exploit a lechnual 
process wit hoi it set k mg .ul\ ic e and njlaboial ion horn Those who ha^e 
had life-long knowledge and expeiium m the m^lu^tiies it tom Ins 
Other < rar king pio<*sses, lollow mg soundei pim<i|>]<s ha\e had moie 
successful, if less dr am. it u , < a reels d unrig tin* past \ ear Man} of t Ifem 
have been leviewed l>v Lomax Dumtau ar«d 'I hole m a paper 17 on 
the u Lvrogenesis of 1 Ivdrocai boils,” w+m li embodies an exhaustive 
historical summary b\ L L Lomax of era< king processes brought 
for ward* up toVearly the < lost* ol the \ear P.Hti , ^nd a considered 
aeeount. bv A.*K Duimtan and L V> Thole of the geiieial principles 
and considerations undeiLmg the pr oft dure o! eia<kmg. The paper 
concludes with a rompr wheiisi\ e bibliography ol the subject. 

Persons uniamiiiai with (Miller features of the production of 
kerosene and of ml gas aie apt to think that the (racking of ml is 
a purely modern development, ivheieas the recent efforts to develop 
cracking processes me dms ted merely to effecting such modifications 
as are necessary to bullish a predominance of aliphatic motor spirit 
in the resultant product. For many years the superintendent 

. t. * 

17 J. Inst /V / 1 ol Trrh , 1JUU, :i7 t * ./ , 11)17, ‘20. 
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ok carhuretted water gas installations h.i^known that he i.ui piodme 
at will gas and 4a r satuiated with aVuuatie h\ droeai hoim. which can 
he recovered and fia.l minted to luinnu’ri lal guides t » f benzol A e 
At tin 1 •>ut'»et»«*t the war e.e i lu mnn pointed t < > the naekmg of 
petroleum oil in existm^oi sp, < ullv ni"ditnd gas plants a> the mo*t 
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novice* find in produung^ stable and # ?olinahle spin! bT the narking 
of heavy petroleum 9 * 

Many studies have been made of the rffr< t of \ anatmiis i if tempeia- 
ture and pressure on the natuie and \ mid of narked * pi i it* hut. giymialh 
Speaking little ha* been pU 1)1 lulled Ilf legard to the elh‘(t^)f vaiiatioilh 
in the late of flow ol the material Enough the Marking appar.ftais 
which is i mu all v dependent on t lie ai bit i <mly < hp^ n diameter of vessels, 
tubes, Ac, a*id tin* freedom or otherwise of the latter from pa< king, 
whether or no ostensibly ha\inga ratal vtir action. Among the studies 
worthy of attention ai# those hv KglnjT, Twonmv, and Moore on the 
effect of variation of time and temperature (over the range KXl * 7d0° (k) 
on the crarlfing ill an tf-m clear tube of a iVnn*vl\ uninn ga.s oil” ; 
by G Egloff on the ^decomposition of a mixture of pentanes and 


:3 J , l ml I'XifLhrm , 191^ 10, 8, J , mis, 1 1<M 
:a Me! ami Chan E*g , 11110, 523, J , 1910, 1209 
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hexanes at pressures from 1 to 12 atmospheres ami temperatures 
from 450° C. to 7^3° ( \*° ; hy Downing ami J’ohlftuui on the pro- 
duction of tar* ami gas from gas oH t nicked ly atmospheres of different 
gases 21 ; by Zamdti And Kgloff on the deeompoMl uuf of benzene in 
uti iron tube furnace healed to fiom 500'’ it 800’ (’ JJ ; bv R. (Voss 
on the cracking of petroleum in the liquid pliant- *it a pleasure of 
30 atmospheies and a temj>eiatuie not exeeeding^KM) (V 3 , by Kgloff 
and Moore on the effect of aluminium chloride and other (atalvsts 
oil the conversion of I’enn.svl v •man kerosene into <tu<ked spuit 94 *; 
by Kgloff and Twomey on tin* foimation of benzene, tolugif, and 
xyfi*ue by cracking a IVnnsv Is anian gas oil in an 8-m dear tube at 
temperatures tailing from I KM)' t<! 1300 K , and bv L. H. C'lierry 
on the conversion of kerosene to motor spmt bv subjcrting its vaj^oui 
ill the presence of methane to the disehaige of a high-t elision, high-* 
frequenev oscillating cm rent.* 1 ' In addition to the loregoing teclfmc.il 
papers, patent, liteiature during Jtlic past \» .n has been p.uticiilaily 
rich in specifications claiming impi ovemeiits in and new methods of 
producing motor spirit fiom heavy grade uiuici.il oils The specifi- 
cations are too many even for enumeration here, and there is no 
evidence as yet that novel principles of pio\ed value have been covered 
by any of them u Inch are not also dealt with m tiJe technical com- 
munications already quoted 

Asphalt. 

War condition* have militated against any, great advance in 
connection wi^h paving, and the plentiful supplies of asphaltic materials 
from Mexico, the United Static, and elsewhere which were premised 
to this country a few years ago have be»*n curtailed, while certain other 
supplies have been held up altogether ( ’omparatively little research 
work has been canier l out recently on asphalts, buj two pajieis have 
been published bv ClitToid Richardson, m which he bungs forward 
interesting theones of the nature alid bch.iMour of asphalt 57 In 

one he points out th.\t*earbon dioxide forms a high proportion of the 

• 

,J0 Met. oik/ ('/mu F up , 092 , J , 1917, 70 

M 1917, 137, 2t , 1*117, 12.5 « 

* VJ ./ h^l Hup rht,n , tin 7, 9, 3.1b, .1 , 1917, 199 
u M,t amt ('/it m Fnj , 1917, 16,011, J , 1917, M>0. 

u Met ttmlt'Kem. 1-Sip , 1910, 15,07, «/ , 1910, SS2. 

A Mr/ amt ('Arm Fnp , 1910, 15, 1.5, ./ , 1910, SS 2 # 

66 Ah ter. Kfectio Ch<m. So, , Oet , 1917, J , 11U7, 1 2§0 

Met. ml Clem h 'up, 1917, 16, ?.5, ami 191*^^17, 0.59, J., 1917, 201, nud 
191 S, 59 a. 
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• 

a*<«>ri;\t<Ml with uiN ant l^itumen. wheieas it dors not 

<>f<*ur with {Mirolv paraUm oik In, flu- mooiid paper lie regards an 
asphalt 't a< a otllmdal M^iiimn m w 1* !i the ^impended 

matter, mum: to tin- l'* it \ ■- «>-'*\ ot the routin'miN I'ham. muv 
hr of mii'id' r.ihlr ti.ii'-'ii'" ml m do - <>ituu deductions from 
thm ]>r mi" and ilnmphn ' ' ! iv <• dealt with the effort, 

of sulohiir «>n tlrt* n\ida’iou <n h t 1 >!■ nm" •( i«-idual oik showing 
ttiat ’h< m ■ -"tii '■ of -ul t J i u t dimmj I ■!< • a ii i < 1 1 1 \ .ii i i'l< ratrs thr 
^►rod in t a >n "f !i ird la’i.imn 1 1 • i Li \m !in\e « • » i n | n» i rd tin* 

HTi , m of 1 1 1 « . 1 . . ♦ i lt » 1 r.po-iy,*i - m in d i iT< > ■ nt In’iinirm, and 

h t\ ■ Vrfci. . I a i ' a 1 1 ! it ion I '"...n tii 1 1 i d m mil t In* k ha\ tour of 
t h.* 1 1 1 (ft r to i t n op n - \ , h • ti i 1 - . ! in i t o.i« 1 Mil fair « Tim » h an^os 
oh«. rud o'- .M.iiiii'n! [o« in ]■ T’ ’ « . n*\ . 1 * \ * \ a | h < a t mn , piohahly 
|»o#oi;: it 1 ■ o i ind in’ • i tmti-mii ir n I'Moh < mno into phi\*aki>. 
< ; Mil. ; \ iii- in id" <oni|M'i m of dtl’i i« n’ hit mm ns c^pr ( ullv 

v olid" ihmiit. 11' ( .<!!• Iiiil. 4 <fm’ L'l! -unite Is t IHHC < lo^dy 

i . 1 it, . 1 id in " ih unite tn | . inh H"i though the h \ d n x a i 1 m ins 

oh: mi . ! h in 'h to on dj-ldht iMh ,i ' n t i i oi«mon mi "in 

(III I t I I 

| ), , , i,i , i.i . m (inn . I imp . 1 1 1 • mo of ii mi tal oil as fuel for 

hull- I - an ‘ i >>' ! i men h m . !■. . t, i ■ • • n t • d dm nm the |h i n>d under 

r < > \ 1 1 \% In ’I , i j i ] 1 1 ii j i . m 1 1 m f 1 ’ i ' "ii it* i | nt 1 1 o ( the available fuel 
art for im il II - \n int.o t.if m i ; " I In- I >* * n mvm hv .1 S S. 

} 5 ratin' -m l.mmd«ffi 1 .ml v hi ton ' wlinh nitmallv deals 

oh ie 1 1 w with i - ' toll tin and tin « 1 1 1 1 > i • r i ’ 1 nn tun - .Tin! d< v n rs lmed for 

It> eolilhll ’ 1 1 >11 |S fill II K * ' fill 1 *' \ | ''lilt of I OJlMilria^le 1 1 1 1 1 io| t all( 0 

in reeird to - u | d i< - of*fm i ml i tlnn < on’, nt of Milphtir The 

\dimraltv S|hiiIi< t\ i< m now **'• ' 1 1 * - a in i v i n mni «»f • » . when as 

the run '1 i’ - I » lie in of Mm Ii '-Jim d a m i\ linn in of I Til r 

floater lititii'lo g | low i d 1 1 V l!o 1 i i i r ’ h \ d i n 1 1 a 1 1>\ niaV piohflhly he, 

tr,u "d to a d< "lie to draw - ui »j d n - fiom M< \ n o and hn nTiM*-!) ah " l at h< r 

than to anv t -ehun il <jr <» in 1 f- * t h In f that k-- than .‘5 of Milphur 
h irmh*'", whensm '-'•iimw hat loot" i- nijunftii^ to lioihn plates an<l 
tllhe- 1'* M 1*. I k in III" I e \ ; . A . d the w h oh <jll< t ion of sulphur 111 

innn-ral oil - m .in ' \}iaii'i iv * pap* r ''m w !n< h In d< ah nmio ]>ait n iihuly 

•< .1 In I b.n.f ( ’» ft , ! ' * 1 7 9 7 I-; , ./ . 1917, 997 

•' / Ini En.) ('.< ,n 1 ‘ * 1 7 9 7it .7.1917,99* 

*' J iuur l 1917, 39, _’o| , 1917, I Ut 

, 9 j u , 1917, 3 1"1 , ,/ , 1917, 7i'3 

i-’ J I,nf I’rlXtMT'. \ , 1 91 7f 3, 111 , .1 , 1917, 792. # 

• F 
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• I 

with the diminution of .sulphur from oil obtained from shah- w Jin h is nch 

in sulphur. Many patents have* been taken out foi processes for 
eliminating the sulphur from the o^l yielded by JJorsrtshiie shale, which 
is exceptional! v' inh in sulpliur compounds Kiinc aim at t leafing the 
shale before letoi t me ' of Jins pio\nle for t|e,it luejlt m the retoits ; 
yet others tleat the \apoiirs 1m foie 1 he\* an- ( ondei’srd , w hile sex rial 
treat the crude oil itself* The pjohh ni. so far as ifiustj.-hiie shale is 
concerned, cannot v< t l *- 1 i farcied as sal mf.u t oi il r solved 

On, 1 'rVijm c i b >\ 

.It is impossible to (jixe complete statistics of tin- mineral cul 
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other pa 1 1 s of Russia showed a laum me lease M\ ei \ w Imi e the value 
of the oil pi educed and c-\poited has shown an enoimoim ineic-ase as 
compared with pi e-wai veam t in- i net ease \ ai villi' in clilTeicnt t ountries 
from 20 to 100 Tins mciease in the \alue of oil, c oiipled with 
transput t < I ltlirult ic*s' lias stimulated clients at local pioductnm even in 

SJ Japanese Hmmu of l/i/.r*, 1 hum! mot Output in IlMli, .1 ,1017, 

113J -<./,! !U 7,i!M 



M1NKK4J, OIL. 


S3 
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c<yintries like ( « r**a t Hi lt.nn. which is relatively ill-fin onred in nspiet of 
mineral oil n’Mniy't^ l In* prosp<< ts* of < * 1 1 production in tins country 
have 1 mm ’ ii discuss. *1 with im riMMii*: .ymiutH’ii m .1 mini her of technical 
papers, of w huh «.n.- h\ *W H l>alton. ,i and ..no l>\ Craig. I'erhin, 
Berrv, and Dunstan** o’; tin* most ant ton it atT\ 0 lie. entlv a Com- 
nnttoe has h mapf Jilted h\ flic l n-1 it ntem of IVf roh um To. hnoh‘gistn 
to obtain oM.Un. o m rospn t of t ho <pi.mt it \ o? < amid cal and allied 
minerals a\ at la Me m t i r. at’ 1 » 1 it am as a Miiin c >*f motor spirit , fud oil. 
;nnl other pro<Iu< ts ami to fojpnulat^ a sdnum* for t lie ut ilmat mu of 
Mich supple ' I In has 1 >e* u follow. d l>v the appointment In the 
Minister of Munitions m au r i> . men! w itli tin* Colonial Olln e ami the 
Petroleum K\eeut ;\ e. of a Conimit't-o umjei tlio eh urmauslup of Lord 
Cre" to < on el' r a »opoit*(\\ Im h has not been nnuh* jmMie) rendered 
V, *; j , . prtr> hum \l 'Midi Mi pa r t merit on t he production of fuel oil 
from home Minn-*' It is nflleworlln that there is no mineral oil 
,.\pn t or ( hr mist oil till - olln iall\ appointed Com mil tie 

Proadh it ma\ l>. aid that f.n as puhli -k< d^r. | oit , of 1 11 \ . stiga- 
tmns (as 1 1 1 1 1 in t from Mifnii'. * I -h ■ 'W tin 1 . m lit t le hope of obtaining 
( 1 udr p. t ro|. uni mam a pi >t < < 1 1 1 >l« <pi » ut it \ In d 1 ill mil' in C lent Id it a in 
!)i sfillat i"ii o! did— 1 muds .md.oal 1 .apahhol l m\ mu a gieatlv 
IIU'I r.lsn 1 out | lit ot nil p 1 1 t 1 1 III ill. of* (ml ml and it |sUield\ a 
, jii.stioli of \\ hi tin t la lioin .1 lid ' 1 pit a H an bett.l e\p«mhd 111 tins 
titan in ot h' r i!t, ' 1 t mi! at tin pn • nt turn and to what • \t . lit the 
pi , -rut i 1 1 a r 'Mm. \ w a » ra ni - tin 111M od m I ion of pi mt <t nd«iurt hods w hn h 
mil hr unahl. to f n .* fn .■ < . -11 1 p. t it um if . \ < 1 . ailed jipmi to do mi It 
m iv*|,< said without ft ar of ant hoi n at n <- < out rad e t ion that thne is 
undouhledK p. rinaiieut. s,'op. forth. . pu.it at mn of a < A I am amount 
of t amid <\ ‘ foi oil pi « m i in pon m tlm ittuntn and pm\ided the 
( ,11111. 1 is srh 1 ted with diM r. t lop and appropriate plant is intd for its 
distillation an indiM 1 \ ma\ Im i» at. d wlndi < an f u e fr« •«< mu pH it ion 
Put the plant mVt 1 »“ dies. 11 ai ^ work'd with die* retard to the 
j mi t p nl a r < amid wlmli n to 1 ^- handled and tin* In - prodip ts if is 
eaj.ahle of yielding m. one t \ pr ..1 plant or mode of working will 
einure the l»r«t n suits fimn all t hr a\ ail.iMi (.muds uaUconk. d' 
Also to attempt to < rvatr an ml mdiMr\ In the distillation of all and 
sundrv waste i oaU -laii (.hup is. A 1 n t<» <oiirt a colossal failure, 
which will imped.* legitimate progies- in ml j.rodm tu»n in tins country 
for many yeafs to coup* 

• 

* ^ ./ !n»t , 111 1 7, 4^ 1.57, 7, 1 IM H, iKa 

* J . 1 7 M \ 



(m()lJKL\C MATT KBS A XI) |)VKS. 


By ( 1 1 lhkiit T. Mouuv.v J) Sc , F R S , 

Professor of Applied ('hemnhij, ('Uy and (Jnifdx Finsbury Tt-chniml S'olfrt/e, 

Lon tlon, K (' 'J 

Ifs tko Repoit for 1010 the \vut<T put forward tin* conjecture that 
the new epoch in tin* histoiy of coal-tar dvcs, iisheicd in hv the.war, 1 
Wpuld find tin* local demands for d\e\vnies in pi o( (■**>. of becoming 
8Upj)lied by local prodiu (*is. .Thi*} anticipation is brine rapidly 
realised, espet lally vi thost* countries m which jnduOijnl cnlcrpijses 
are less alTeeted hy war conditions. American manufacturers liave 
had the grcal advantage of an ante-w,ir period of more than two 
years during which they were fiee fiom the distractions arising from 
the mohilisation of their man-power and the diversion of their manu- 
facturin'.!; activities into war ’ indust i ics. Full advantage was taken 
of this Incathiu!/ space in dealiiiL f wi t li the shortage W d\es. Before 
the war \ me Ora Used per annum appioxnmjtrlv £‘>,000.000 worth 
of dyes, of which cm amount costing onlv about £000,000 was made 
in the United States. 'Die rem umler was nnpoitcd, the hulk oMlua 
supply com mu; fiom (JemianV At pie^nt there an* 1 ]'] American 
firms producing dneet Foal-tar products or “ crudes, ” -10 factories 
k m uiufact urine mteimediates, and l(i tumuli' out finished dves. The 
capital at tin* disposal of tfiese umlertakinu's exceeds £10,(MM),()00, 
and already; 7.V‘ 0 of the home' requirements m intermediates and 
dyes arJ Ixuinj .supplied. With tins aid of time re.seaieh stall’s the 
rapid production of (he rem under is eonlidentlv anticipated The 
export of dvewares from the Tinted States lor the lisrj.1 \ ear ondimr 
June 30, 1017, was valued at £2,310,000, heinu moie hail double 
that of the preceding year. t 

The 'vitality of a national industry in dyes is based on the 
economic production of coal-tar cruder and intermediates. Increasing 
numbers of intermediates are bemg manufaetup'd m America, including 
aniline and benzidine and ^heir honfnhjguVs, /i-nitroanilhie, the 
naphtliols and naphthylarmnes and their tmlphonic acids, Il-acid and 
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other ammonanht ImKulpl on a* ,wnN . The \ egetahlc colours of Vmct icu 
Are also h-'iML' e\pi.>it<*d. <> ml mimual lake-, ami figments aie bring 
handhd Ik i iIj>* * i u#t It i - bnuifi of tin* d \ e trade * \n increasing 
export tia<|r*in th.se mlours ami i nt ■■ i me. lottos with tlu* (.Tilled 
Kingdom is in^p^-'jn n.^ m 

Many * l \ ■ * }•■ d#n hi\e 1 > **ii e-Uahl >hed mt.Japan, tin* I. truest being 
the dipiu I )\ .* a u £ M nmf e ! U.| mg t’o When t!u*vi« factories are in 

full W o | king "1(1-1 t I, I s - I "llll’iv U ill br I tide | M ml' lit of ful* ]g!l supplies. 
* In spite of tin i a \ a-j< s nl w?l i , t In *« hemM s of Ki uiu . • a i e I na k mg a 
close ,huI logical ui.ib o| t ! i • * » 1 \ • pi • J >K in, and .it the 1 ), ms works 
and in oi In i fa« ioi n - :i.\ti ad \ am i'n are being at hie \ mI 

Tin* It 1 1 i.t n d>*\ *■ l-opment jn h -s a« 1 \am ed. tli#* problem being 
inf^u ityl \ bound up with tin .piestmn of Iim al tanlfs on I he tunics 
and mteriiwdi it * s to be impoi trd 

The I'll ' 1 a : i el] o 1 1 ! - a s been stubbed bv the r»*\ < i| lit HUi , and ^)|e 
capture of 111" i b\ < It* i iii m v has tnvohed the loss of at least one 
aniline f u tors • 

With the hue .j.,] lie temlem io in i'oiiim- of dmeloj nn-nt the problem 
facing Kiedidi d\. piodm ■ i> k flu* siill’n letith mu imn t.i'-k of making 
the I b i ! ] -h I*. 1 1 1 pi i - -i I f < ■ nt i im d in t h^ matter of s\ n t Int u* d \ es and 
other eo li-tar plod'U ’ ' Vs 1 1 '.Mills W It P’f j II ! 1 e 111" 1 1 f s this result, has 
been a e ’ 1 1 . > \ ed for I’. • i * ' d i i imufaet uiers are piodm mg Milliejent 
C^ourme mat t "m to d\ »• m»t oiilv # ill t lie uniforms of t he at m v and navy, 
but also inim of tjn*ni\al and military umfoiniN ol*the Vibes. So 
far as the * Yig.'m i n of wai pe;mif, -teps are h.ung*t i k<*n to rope with 
tho^mue ( on) ph \ d' maud - w lie h d \ e usei s will make on |Jn* resumption 
of peace In the- d 1 1 »•( t i»>n progic^s j.s being made witli increasing 
iapldlt\ but imirll lemalfls to be an Oil) l^lshed 

A remarkably sums >.>fiil efbut at the r.i j >) d piodmtjon of complex 
dys has been iielu.-\rd bv r ) i « * Solway l)\.s ('*> (Morton ftmdour 
Fabrit s. Ltd ). who had pro.Jm * d imfant linuic \ el low m sii.Hll cjuant jt ies 
four months after tie- ontlueak of war. and who were making tins 
vat dye m bulk in Febnurv. I bio. They have since added other 
anthr.upiinorte d\es to their list, im biding alizarin sapplurol, which 
was a dneved m March, lb lb. 

Tlie production of s|te< ial d\cs for t.lu* eolour-srnsit jsmg of photo- 
graphic plates was before the war a small but very important monopoly 
of the Lernifn colour makers. r | be secrets of tins ;trt were rediscovered 
in lblt) in the chemical laboratory of Cambridge (.Tin ersjty, and 
platenf ikers were supply*y‘ from this source with these invaluable 
products. Parallel researches* on these dyes were also carried out 
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during the same* period in the University of Leeds' and Leeds Technical 
School. 4 r 

Messrs. Levinstein, Ltd . who Are making full use of their recently 
acquired indigo faetoiy at KUesinere Port, are now srff-containcd as 
regards dyuares, inteiinediates, and the irfmenil mails required in 
the production of these, synthetic products Thu i'rin, in association 
with Messrs (’luus, ha\e produced largo quantities ofd\Vs foi military 
and naval requirements, thus assisting very materially not only in 
equipping the British lighting ^ivice-x hut also the Allied ur lines. ' 

Brit ish Dyes, Ltd , who have added alizarin delphmol to t heir growing 
list of anthruqiimone dyes, are now trebling the pre-war output of 
Colours formerly produced by! heir pnsh censors, Messrs Bead Holliday 
and Sons, Ltd. Other dye-producing lirms are displaying commendable 
enterprise, and among those who are lapidly increasing their l^ingo 
of, dves are Mcssis L B Holliday and Vo. (HuddeiMichl) and Alessis. 
Brotherton and Co, Ltd (Port Uambow) Several manufacturers of 
explosives aie following the example of tin* two foregoing linns in the 
hope that the production of intermediates, d\es, dmgs, and other 
fine chemicals ma\ furnish a post-bellum occupation foi their plant, 
capital, and stalls 

At the piesent time, howevci , the chief mdiist nuliscd nations of the 
world are in a state of war, and although seientiiic investigation is in 
progress in all those countries which have not actually been devastated 
by host lie m\ akions \ei on both sides cunent research is di\ cited to an 
over-increasing extant into wailike channels in response to the inexorable 
pressure of national emergency • 

Coal-Tar Crudw; 

The demand for those direct tar provlucts or coal-tar crudes which 
furnish the basis of military high explosives is still insistent Synthetic 
phenol has been ptoduced on an extensive scale to eke out the supply 
of ,coal-tar' f earbohc acid and synthetic piocesses have been devised 
for increasing the available supply t'd benzene and toluene. Xylene 
his been utilised for T N X (trimtroxv lone), and the mtro-derivatnes 
of the plentiful hydrocarbon, naphthalene, have also beeh employed as 
explosives. 

The Supply of Benzene anti i'ohicne. 

Benzene and toluene are still urgently needed for military require- 
ments, and the search for additional supplies of these hydrocarbons 
still continues m various directions. Demefhylation of the higher 
, f* f 

1 IlatAuou And ltottomlev, Report, Leeds, Ntn U5 WJ Vope, Bni. J. Vhof. t 
Jim. 1017, i/.,<UU7, 103. 
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bfnzenoid hvdroeai Imns contained insolvent naphtha has been studied 
with the ohjiM t of prodiii'iiiL' 1 he wreath needed lowe^ limnologies Tin* 
cmek;n_ f of thi^ armn.^ie oil eivVs results wlm li compare very 
fivourablv w.Th thorn obt nn-'d from paralli^ and naphthene oils. 
Tim optimum torn on it uiVs for tin* piodmtiou of hen/.ene and toluene 
are respectively Si#o and 7.hn ( ' , t ho oil benntpassod through a heated 
steel t u ho ( I I ? ft v ^ in diain -ter) tinder a iirosinr of 1 I at mospheres. 
About 2~> of tin* s o| \ i*i 1 1 naphtha is demet fi v 1 ited. the percentage 
fields of I » . 1 1 / » * n * * and toluom* at t*!< fore '01112 ti mpoi.it ures beinfl 

l.V'.l and 2 < » b resp, efivelv Tho # nvo\ oroil oils are me reused in 

sponlio j- 1 a \ if \' thm eh m /o indicatin'..' tho formation of polycyclic 
armnitie hvdio. irboiis of hrdi nu^ei ulu* \s » > i u 1 1 1 1 • 

Turn < ia< Imi 1 proo.-ss f ( ,r solvent n iphtlia m ;t rea< turn ^ivum tfnmlar 
results to that of tin* ro\orsod hhiedel (hafts reaction, which has also 
b ‘on*ro( oin in 1 1 d < *1 as a moms of obtainni'i toluem* and eumene fr^un 
eymon. , now oliiamaMo in lain* <fUuntitios as a b\ product of the 
sul pint o < . II n lo-o pro< oss Tho io \ « r -a I js broiiyld about b\ t lie action 
of aluminium < ! ■ 1 • > r i< 1 • ■ on < \ne no dissolved m excess of benzene The 
re.ietion is < om nli< at* <1 and in\ol\os donut li \ la 1 ion of ewnonc and 

mel h\ la i uni of In n/i no ( ' 1 1 , ( H , ri I 1 (', ll (l CJI , (TF* -j- 

F'jU, fMI .\mof\ >0 mis of < \ mono m 9<H» mains of benzene 

oavo. on l> o 1 1 1 1 1 bn I n b* in s w i* li 1 h ei. mis of aluminium < blonde, a 
yigbl of tolu. lit. and ounumo < mj-i -pmidiuo with Sn of the amount 
caleul.it oil from t In; f*u ol'oi iua Mpi.itioii 8 * 

I he prodm turn of toliumo hv tlioilnoit l<h umIcM hafts renotjon on 
benzoin* .ind 1 1 » o 1 1 1 \ I ililoiuh* was tobriod to in last \ ear’s report. 4 

I he himdol ( t affs reaction appflid to aioiuifio ah ohols jii the 
presence of In n/oiu* loads t o t In* prod in turn oT di pln n \ liuet ha in* toy'd her 
with Hin illor amoimK of o- and /mIi benzv I bon/ono ant biaeono, and a 
hydrocarbon thrH-i, probably 1 1 1 1 »•* 1 1 / \ Ibon/ono. or TTiot h\ Sune-his- 
diphenylm t It mo h\< oss of h<*n/one favours (bo mnn %.ution.' 

(hul-tar naphtha, distilled u i ft I * i a piessiiie of .‘)5 lb per si] in., is 
converted into a lighter spirituous fun, lion. fioin.wlm b tohrone can be 
obtained, <mfl a heavier ml which js lodistillorl uridoi atmospheric 
pressure, the naphtha recovered in this reet jfii at ion bomy ayani sub- 
mitted to the pre^siiie fli.still.it ion pror vss . 0 

' KolofT ninl # \l«»«>iv, ./ hul En.f ('hen, 1917, 9, U) , ./ , 1 H7, I2H 
J lianltki r hi id Jlnlse, I lull (him, 1910, 19, til, .1 , 1917, 1 -'9. 

4 Sifton, U S lhit 121f>Vt, J , 1917, 3S2 

7 Ihi4on arid Kne lonm^n, J imrr So-, 191U, 38, 23, 27 , </., 1917, 2 >. 

6 GftrtW, L S Pat 122323././, 1917, 63S r Amlernen, Kn^ 1* »t I<ft308 ; J. t 
1917,1001. * t 
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Benzene and toluene an* obtained by passing vapours of hydro- 
carbons of high fouling point, such as solvent naphtha, through a 
hcrttiiiL r plant'at. OOO 7UU (V 7 foal-tar maphtha heated to a high 
temperature yields a certain piopoition of toluene.'' 

Crude petroleum fiom Kipi, an Italian product, hgC^been cracked so 
as to weld 10/ of tar i i**4i in light oil, containing benfcene and toluene.* 

The oil-washing of coal g*i\ was eommeneer] hv tl^e ( his flight and Coke 
Co., London, in 1913, and the praet n e is r<*< ommended as a permanent 
feature of gas manufacture in tfie intends of national economy. A 
“green oil”ofsp. gr. l’O'JS and Yielding ^O of distillate up t < v 1 > " C , 
is recommended as the washing ml bv the use of which “strong ' 
benzols can be produced n;<|fiiMiig less ^ul { >1 1 u i ic u< id and alkali than 
arc u^ual m the washing pioee^ t « 

The eflieienry of creosote in I lie wnshi ne pi o< ess as a washing medium* 
for extracting benzene fionicpal gas, has been examined in d< tail‘from 
chemical and ph\ sico-chrmieal points of view 11 

A partial Imhogi nation of the benzene molecule is effected by 
passing dr\ ammonia thiough benzene containing ealejum shavings. 
Ammonia lsabsoihed foiminga calcium-ammonia ( oinpound, Ca(NJIy) 4 , 
and this com|)ound acts as lejm mg agent towaids benzene producing 
dihydrobenzime IJ 

Ca(NII i)i Ca(NI L) ■ 1 2X II., j IL , 

II, ; (VII/ ( VI L. 

This process nufv find fmthei application in, the juoduction of 
hydro-aromatic, hvdiocuibonx and then deux at iv es. 

(!|) Vf*-T VR l\ I'KKVfKIH VTKS. 

The three principal methods'of converting coal-tar crudes into inter- 
mediates, namely nitration, siilphon ition, and elihuinat ion, have all 
f oi rad employment in the nunufaeture of military explosives, and during 
the peiiod under consideration these processes have been extensively 
studied with this object m view • Nitration is an essential step in the 
production of all coal-tar explosives. Sulphonation is re pined in the 
usual process for preparing synthetic pheno) and t!ie formation of 

" Alexander, l T S Put 1230975, J, 1017, 922 

3 O. 11. Evans, V.S IV I2300S7 . ,/ , 1917, SCO 

p Rodnno, Amuili Chnn Aypl . 1917, 8, 7 , ,/ , 1917, <1091. 

10 W G Adam, (hit J t 1917, 137 ( 010, J , 1M7 V ftil. 

11 KhAd, ( hisj , 1917, 137, 207 , J , HU 7, JcVf 

18 Dumanaki and Z» ero\ a, J. litiss l*hyi Chnn 8oc , 1916, 48, 994 ; J. } 1917, 286. 



COLOURIN') M\TTtRS AND DYES. 


gf> 


phenolsul phonic acnh is an intermediate stain* in t!u* production of 
picric acid. * 

The cliloi mat i« >n of he^i/ene ^i\c* ehhu t d>enzene whieh mt\cs as a 
startlin' point V»r jmciic aci<l, tetnl, ami ln*\anp «<li |*!i»*m\ lanniic. 

A i(i> > ('uni j/<> uni _ 

Tin* notation u! «inn l ili< compounds 1 - i U a Mibjn t of "rent in- 
dustrial import iii< c , and m m\ tmpioveimuits h a \ «* In rn d«* \ i "« •< i in tin* 
technnph* of t * i ' s | »! < ifi 's- •< 'nut unions mtiatiou plants aic now in 
op'Tataui w'nu. h\ tin* output of mfio t otnpoiimK such as truntro- 
tolii(»n \ is cr<* 0 I\ mi r'H'd am! tin* am mu 1 ' nf nitnc and sulphuric 
muds i (*< | u 1 1 cd Mi i fd in ed J o a iiimimiini >5 nerd in nil rat ion is at tamed 
bv* In* *m pb>\ in uit of s»if( ial * o'llni" pipes and eoi^s '* 

Tin* mini mi-** ;l*miml foi # t runt lotoiniun 1 lin rendered it desirable 
to nitrate tolinun* lend- ted impute In* paiadins Tin* miration* is 
effected m tun -la^e,, f hf* im nmn if i < it obnun* beini' sepniat**d from 
par dim by solution m ;m e<pial \oliinn* of « otieenf rated sulphuric 
mid “ 1 in | m 1 1 e tar is nPiatml h\ weak nitnc a< id at |() -<50 (\ 

Tlv strength of arid is nn'iea*-« , d md tin t « * 1 1 1 p< * i . i f ure allowed to rise 
to 70 'JO (' 1 In* in i \t me js I » ■ 1 1 and 4ln* |u\\i i aipieoiis layer drawn 

oil, fin* upper s,Miii- M ilid la\ei bun" tyea'ed with strong nitric and 
filming sill plm I II* 1 '* a« 1 <! s at '*"» lod 
*l’he problem of obtamim' tin* ifiim* InyhU nitrated derivatives of the 
hydroeai boils rn | a i*j « * 1 \ a mat t e i of "fin lent (b*li\ drat ion, especially 
in the later stains of nitration. Nitios\| uilphate is Used instead of 
concent i a t ed siil plm rn* iieid t o a bso t b t a 1 1 < t foi i in*d d lirjjip nj t rat jon . 
m Dimt ioben/eiie (one p.ft t ) is *do\slv heated with nitro,s\| sulphate 
(two put >) till dissol v< d when nit i n* a enl 0 w o pail s) is adder! and t he 
mixture m untamed at 1 ( > ! > 1-0 unt il 1 1 imt roben/ene is produeed * 

Tin* additive compounds of .s M mp i ob-ui/em* and the aromatic 
Jiydroe. il boils and .mimes have been i \tens|\ ( *| \ si mim'd n These 
crystalline additive eompounds may piove im< ful m < haracterisjn^ 
aromatic h\ droearbons. Tin* anthiaiem* e<f!n*pound, for instance, 
is bnyht red. 

The orientation of the entrant nit m-urmip is jjieatiy influenced bv 
the nature of the radicals al reads pre-vnt in tin* aromatic nucleus. 

• 

18 J W lj*'it<*li ami K R f.ankdnnr, Knu IV 103775, .7, 1 0 L 7 , 0J3 
14 Flursclmim, U S Put* 1 225321 , ./ , 1017, <»7 > 
u MU-Jiek, l r < Pat 122501 V J , 11)17, 

16 Ileineinaim, Kny. ]*at lo/ir,/iyi5; J, 1017, 7* 

17 Suiburough, Chem Soe Tram , 1010, 109, mi), 13 W, .7, >017, 12*. 
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The wlbknown nitration* of phono! leads to a mixture of o~ and 
/j-nitrophenols Njtiution of phenyl phosphate, ] > 4)(OC , ( ,II;,)3> gives 
exclu live! v F trj-/>-:iit,iop!i«*ovl plmnpliafe, from winch pure />-nitro- 
pheriol js obtained on hydrolysis Cresol when ml rated yields 
3-nit ro-// eiesol (('If t : f>ll ' S(h 1 1 1 3). whereas //-eresvl carbonate, 
O0(f)( , iill id’ll 'jive-; yv to a dimtio ester con Riming each nitro- 
group in I lie ortho position to the ni**t h \ 1 group, so (hut •by hydrolysis 
2-nitro /m icsol is ohtaified The free hvdio'wl group has a far greater 
directing inlluencc than methvl reg.igds -nhst itut mu, Init when tin 
hydroxvlie hvdiogcn is replaced as in //-c?r<v I carhonafe the miluence 
of the methvl group heroines predoium (fit ,h 

The gieat demand for piejie a< jjl lias led to its production from 
v irio^s gums and euin-ic-in’s, either alone or* dissolved in corn nitrated 
acetic and, hv I i< # ul merit with nitric acid hclow In C Any’ uncoil-* 
verted gum or gum resin is remo\<d and the solution of pier'e n<v.d or 
other nitroplmiol is boiled and allowed to crystallise lk 

The nitration of chlorobenzene is of the utmost induct rial importance 
h -cause it a Herds, i means of obtaining 2 1-dinit iophniol, picric acid, 
the moMomt io|thr>nols and nit i o- and dmif ro-amlmrs besides ottier 
important intermediates rcrjuinal in (hr* manufacture of d\<\s ;fnd 
oxplosi v es It is nitrated with fanlitv bv heating with Mulmm nitrate 
and sulphuric and (sp i-r I * ,S 1 ) >" 

('urbu/ole is being meieasmglv emploved as a colour producing 
intermediate <!f is nitrated to 3-nit loeai bu/ole bv treatment, with 
nitric and of I'^o/mirent lat ion 11 This process is applicable to the 
halogen derivatives <>f < aiba/.ole * % 

The inflation of toluene has been studied m defail by many chemists 
during the past t luce yeaisj and the expej imental conditions for obtain- 
ing the be» f \ lehls of o- and p-nitrotolucnc, 2 1 dimt rotoluene and 2.4.0- 
trinitrotoliicn* have been det< r nnined Yields of 55 and (!()/ of 
the o- and ja-mmiomt ro-coinpound ■> liave been obf allied by Kidokoro, 
wh«T has also examined tin' nitration of m dn/.-buty ltoluene to. its 
trinit ro-eompmind (artificial musk). 1 * 

'Phe act ion of concent rated sulphuric and on aromat ic nit m-derivn lives 
at high temperafmes is of interest in view of the use of this lehydrating 
agent in nitration. At 195°(\ sulphuric and ami mtiobonzene interact 

>* IIolK'inani) and lloctl.ike, /*><• Turn. Chiu, Payt 11,*, 30, 271 , 

1917, 207. 

>•» JI C Miller ami II il Irluin, Kng Put 10 1352, 1910 , ./,10l7 m 
*• Kllisnncl Wells, I S Pat. 122007H; J , 1917,499 1 
11 Act -dc8 f Aniliufabi* , Qer. Pat *295S17 , J,^!^17, 512 
« J. Chem. Inf , Tokyo, 1917,20, 160; J* 1917, 1005 



COI/H’RINU MATT HRS AND DYKs. 


• 91 


vary vi^oruusl Tin* products am a hlurk amorphous solid (10 ) 

ami /)-aminoplm*o!-o-sulphomr arnf (S ). to/et]^er it li f*0 of 
um)liani'<*(l iptrohmi/.eiu* * The hl.uk substance dissolves completely 
id* atjueous ^«aIiiiih h\dio\uh\ hut <ml\ paitialh in nun nitrated 
sulphuric at id . it l, s|i/hil\ soluMc in mt lohrn/cne. pvndme, 
t rimethv l.i : n i it*' oj * niiMoin.i Si 1 » 1 1 !.i i 1*1. u k ^uhstnmvs are produced 
from mt rohenfene and Mil phut it a< id in tin* presence of ant hiaipnnone, 
/hamiii'Kitit hia<piiin>n.>. < > i '.mt ina< nm I* ! i • * ^ > I . i • h pioduch ran ho 
induced to foim \ it d\<*s havyi*: ah^illiml \ foi tothm 

• • \lt lohril/fllt' ilolif s'ir| /!^\ \ it d v <* 

N it loh. ii/t Hi- ' ant liiaipuiM'ln -t t « 1 max \ a t d \ t* 

N 1 1 1 1 » hi - 1 i /* * 1 1 • * /hiininoaifl In.upTnpum hi • •%*. n \ a t d\r. 

• Nitioh.ni/> m ; mt lna 1 .nit hiownxat dm* *' 

• • 

Tips r* n-t nm 1 1 * ■ it s to h ■ '_**imi d fm li • »i i u m \ rlic mt m t om pounds “ 

• • 

J>/t'>na f li>il <U(<I S (I l>/tnn ><’ Ii’o/n 

rill* ''iilplinnat ion nf heii/mn*. wknh is * > f mipoi (am <■ as hrint? the 
til st stop in tin' pmduition of s\ nt lift n pin nt.l, lias nttiitlx lint'll tin' 
atlltjnt 1 of 'iw * i a I I. '■••ait Ims 

In tlm t i-r of tin* niim \ ola * jh* atom itic livdrot* u lions hoillllil 
h ‘low t’ ( -nlplion it ion is i*H tii*d, l>\ j*.»s-i m/ tin* \apmn of tin* 

•silh'itainn into Jim In a • • •< l sill plm i n at nl Tin* pionn^s is applinahln 
to # hnn/'*n" win it tlm \apoiir is ftitiodm rd into st ron<j sill plume, arid 
heated / 1 a d 1 1 a 1 1 \ M*m 1<HI to |Sd (' mi Ion/ as ahsorjitmn takes 
ii' ‘ti/a'im ,apoin is parsed foi ‘J7 In »u i - *t hionpli 1 00 parts 
of sulplmim at id ('p / 1 I T.Vi) at |‘_V <’ and n\tnss«»f tlm hydro- 
carhon rmiioxed hx a nuri<*nl id hot ait < )?i noolinp, ldO parts of 
crystallun* Imn/nin sulplionn a* nl s«*paiatr. Tlm piomss is mndrmd 
Continuous hv iimaim of a smtahln pWnt , tin* tlistillatt* of helizciif 
and strain m < oi^lmisnd and s<*pai Jttl, tin hxdrTieaihon he in*' dued 
and iiL'am utilised in the siilphonat nm iU # 

Con-uderahlr lir/muit) has hern shown m endeaxouriny to overcome 
the practicaljlillieulty of sejiaratin/ ar) Isulphohjr at nls fiom smlphuric 
acid. The former is extracted with a solvent, sut h as henzenc, winch 
is not very misrjhlr with sulphune and Tin* hrnzene solution is 
then treated with a hasn foimm/ a salt limoluhh* m the solvent. This 

3 M h t’uiinliw ami C JJ Oj/ihn*, ./ .twin ('/.tut Sir, 1017, 39, 117, */ , 
1917, 209 

M D *1’> ror, Eng Pal RM201 of 1910, l T H P.it 12107 /:,, ./ , 1917, 20M. 
s Com;* dt*s Pioduils Chir^i^ii* U’Al.us e? de la Camargur, Eng. PaW 101973; 
J, 1917,705 • 
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process lias been applied to*! In* separation fiom sulpbuiie add of tbe 
mono- and di-siil | dn»Tii<* acids of 'benzene Naphtl*dene-/?-sulphonic 
acid is separated from - ulphurie amd bv solution m toluene and obtained 
in solid fonn on cooling tins solution * 7 • 

Tin* hiiI plmn.it ion mixture after limine js agitated without previous 
filtration with sodium sulphate. All the eah mm -j§Jt*?«*i t t is converted 
into calcium sulphale, and on filtration the filtrate (ontatns the sodium 
salt of tie 1 arvl.siilphoiftc acid ‘ * 

Sodium hydrogen sulphate £ ml re* cake ”) has been utilised hi 
Hul)>honatiori. Aftei delmhation to di^ilpliate (p\ roMilphate) it is 
dissolved in concentrated s u I j > Tn i r i < • and. and the dehvdiated and 
unaulphonatcd synthetic dye % «s addpd to the solution After thorough 
mixing, the mass is dissofved in water, blind out and the liltiate 
evaporated to yicKl the salts of the sulphonatcd d>c # * 

The methods of heat mi' and st imngVulphonal um pans have* been 
under consideiation lecently* l T p to 100 (' warm water or steam is 
used for heating 4 \lx>\e III) high pressure steam or superheated 
water can be used The pan is made of cast mm, with wrought iron 
steam piper imbedded in its wall. The use of superheated steam 
ceases to be economical -is the temperatuie rises Hot mineral* oil 
is utilisable, and is circulated ihiough the jacket and tlnoimh a lieated 
cod. U-shaped stmers and* propeller agitation pioduce ellicient 
mixing, especially if phieed eccentric. illy m the sulphfliiat ion pan. 3 ^ 

llahujcn Do of (hr Atomnhc ll oh oouIjohs* 

• 

Chlorobenzene has become an important intermediate, and its 
manufacture lorms the subject of seveial recent investigations. 

Plant has been devised'for ehlounaf wig benzene in the pie.seiice of 
nn iron catalyst, the pioeess being conducted so that stiong chlorine 
comes % mto contact only wit h'fiesh benzene, Cooling appliances are 
used to m^ntain the temperature at 15' (’., and the formation of 
higher chlorinated products is minimised by allowing the hydrogen 
chloride formed in the reaction to dilute the chlorine. 31 

The reactions taking plan 4 in the chlorination of benzene by chlorine 
obtained from the elect iol \ ms of hydioehloric acid aie \en ' (implicated, 

• 

9,1 L. At Dennis, US Pats 1211 923, 1212<)1 l\ 1227232, 1229393, ,/ , 1917, 20H, 
3S2, 7or>, S60. 

Dennis, US Pat J22S l U , J , 1 91 7, SfilJ 
- s Sachs and ipiron, l S Put 120779S, , I ill 7, 1 2i\ 

** Ju'mtall, US Put 1217102 , J , 1017 , oOO * 

50 F P^pe, Met and Chem Eng , 1$17, 17, 177*^ -V, 1 i>l 7 , 1042 
31 Coutngne, Fr. Pat. tSOlol , J t} 1917, 12$. 
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esj> ‘ci.dlv when tin* elect rolvte h heteroeem^ms. lloiuneenooiis solutions 

of hv*nzene -uni hydrochloric .a id m ?i common solvent Mich us aUnul 
• • 
acetic acid lu\c, with a plat mum # mode, unuc satisfactory results. 

IVo/re-Mv <■ eh loi i wit ion l^aN mi«‘< » s>i\ eh h> eldm ohe nzene. yi-dichloro- 
henz un*, 1 - I "> t ft Mclihu oh"u/rii'\ hexat IdoifiU nzene, and jx*nta- 
chloroph.’im! , #h|>nnil is afua\> piesent ,a a h\-pioduct. Owjnui 
to the pre>‘n<;' mat -t u a« id j a'nt u 'th »i « *] *li»*i*. ■ >1 is jmtl\ tonverted 
into pen* a h!.un|.||.#i\ ! a* alii.- The (uifdi>ins fawmiahle for a 
lyetl yield a! rhhiimtf'd pi od Hi 1 v a I • ■ lil'jh lUllMlt de||sif\. low con- 
cent r it ion % of 1». n/eiie, and* Ill'll ti uij»Mat me in these conditions 

almost fune ll- \ W Jilololiell/, lie |- 1 1 1 .?< I M . • 1 < I « 

Til v 'I', trod III dill i ! 1 1 ! It lull o*(aluei|. , - ll’,a|e C • 111 [ >1 n a t ed . for 
unlike the < |-e n| 1 le 1 1 /e 1 ) e* 1 1 > 1 1 ! has a 1 1 |« J 'fd 1 » la ! < tfe * t a I M I eh c t h *1 \ S IS 
sholhl he eih'i’.tl ill the dtlh I'll f tl"es nj t J 1 1 o I 1 11,1 f loll lire US 
fo!lu\\> an I ^ 1 1 1 o i o ' o;{ n ne 2 I da hloi i>t oluene. '2 I o titrhloio- 

toluene | h I|t |, h I o i o i o 1 1 1 ' U< 2 I '.-tin hlofalx n/\lld< lit < hhuide, prjfta- 

< llh'Itih 11/ \ ! ' 111' ni'le 2 I hi I ll Ml no n ll d:h d 1 1 .\ \ It m \ 1 lilelie < Idol ide, 

and ll • * \ « Ilii ll I >h-ai/...||e . 1 ite 1 1 e • ■ 1 1 i • nl 1 ili.il 111 if lull 1 determined 

III 111)1 \ h\ ill ll en* d fill \ hut side ( iiijfj II ha if lit ion the - not ocelli till 
t’ir # 'e ' Via, III ' lilt'll- ha . euli'ied ill" ll'ulmis \ iseeilt dlloTlIH* 

1 1 her a I > d « hs ! r . >1 \ t n lih - ■ « • 1 1 1 - o pon*ihii fm nuil-ai t hloimat ion , 
wlul-t at - u in ui 1 1 ions nl m t)e» u| 1 1 i hili u in h ; 1 1 to at t.a k on the side 

< ham ! ’ 

die foi '/nM J I ' -ll'm Ill'll' l 1 ' t V did 1 1 lilt \ ' tf 1 1 st I !< t^li'/ ehlol lllilt loll 
to the |»IO 1 H I 'loll .4 file foW< I e 1 1 1 1 1 J n d< ll\ntl\t , a I id fol tills ItJISOll 
unit l ei 1 i h loi 1 1] I ' 'o, . I soil I "t ! till s ell) , >lo\ ed 

Pol lie 1 1 • j) ' i] 1 p h i ui 1 1 at id oi its iM^'de nl .iinule I* dissolved ui 
sill p hm n at id a nd t In* sol ion t tea ted u if h # < liloi me. and the result in^ 
--ohloi !»♦ ohi ui * I -ulphtiim at id i- heated m steam w hen t h'^sulpliomo 
iiroiip is rill >\.'l hulioh tie.dh and >>•< hlon »l oluene m^wodm ed ** 

Sulphome l idi*il- m tiie s\inp^tli<tn oilho-Vtnd pa la- posit huh 
with iespet i !o inijiio-^roups hut not when in the a pallet ie rn*ta- 
pontioiis, ( in h di>p!ated < pi uU it a 1 1 \ <■ | v h\ the halopetis Ihonune 
reacts with t h e »i* sulphnim at ids m a-pieous* solut ions , ehloune ik 
^.‘ iTectne in idatul at '-tie ate! mid lotlme u ,k ( i\c when pnscnltd jn 
the form of jodm * monorhloi nh* With 2 < > - f 1 1 h ro 1 1 1 < > - 1 1 1 j 1 1 1 :i 1 1 1 1 1 1* acid 
or 4 .<)-dihrt>mo im!ine- 2 -sulpln»mc a< id Immune \jeh|s 2 1 h-Uahronio- 
amhne and 1 1 j > f i • i r 1 1 acid. CliloNiie {lives a mixture of ehlorodihroirio- 
anilines and t iihiomoatulines. 'I’he o-sulphonic '_ r roii | > is more readily 
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displaced than when in the* para- position. Carboxyl groups in o- or 
p-positions with respect to amiim-radicals are replaceable by bromine, 
but with gre^tei dillieult v ; the. displacement by ehloune or iodine 
either fails entiicly oi takes place to an insignificant extent 31 

At present brommafion is a nutter of somewhat a< ademie interest 
owing to the shortage of bromine throughout thyroid outside the 
Germ m Kmpire. An ingenious process ol biommajmg aromatic 
hvdi ocarbons lias bee^i devised ien*nt |y, ' w Im^i has the merit of 
introducing the whole of the bromine^ into the nucleus without Io.\s 
of hydrogen bromide. This substitution's eil'ected by the combined 
action of bromine and mine ‘acid, commencing in the chid and 
completing the reaction b\^ i. using the tcmpci.it me The hydro- 
bronze .icid genei.ited as (lie bv -product in broimnation is continually 
oxidised to bromine by tlm mine, acid It is, thcicloic, obvious fhat 
the process ran be earned out by hydr*gcn biomule and mine .icid, 
a convenient, strength being* 10 h\ diobioune acid and mtiic acid 
(sp. gr r:r>) I5v tills treatment benzene yields biomoben/.ene and 
dibromobenzems, w'hereas toluene furnishes o-luOmololuenc and 
3 . t-dibromotoluene and t i 1 1 . 1 1 1 \ pentabroinotoluene The reaction has 
been extended to the x \ Idles, mcutvldic, and et li\ Iben/ene. 35 , 
lodiu it ion of t lie aronut ic h Mrocarbons is pi act u a ble with a mixt rue 
of iodine and mtiic acid llciuem* gives lodobcjizcnc, toluene furnishes 
a mixt lire of n and /Modotoluciag the \\ buic^el h\ Iben/ene, mesit v lcnc, 
and Miiopheu yHd iudo-dcriv.it iv es, Rut with the higher h\ drocai bflns 
nitration occurs as well as animation , na pht haltuic gives iodo- and 
nit ro n ipht halcnc , ant hi acme is oxidised to ant hftnpunonc Nit rogeii 
iodide or iodirte a ml pot .usnim «• idide solut am w it h sj mug ammonia are 
effect i \ e lodmat ing agent s <m the phenols Vhdiol gj\ es ( i uodo phenol, 
whereas o, and p-mt rophenols fuinuli diiodo-denv ah\ es * ,u 

Benzvl ehh^nde is produced* bv touting a nnxtme of toluene and 
bleaching powder or other sinl.il^e ehlonue compound with sulphur 
dioxide to liberate ehloune, the product being separated by distilla- 
tion .* 7 

Synthetic Phenol % 

Synthetic phenol reipured in the manufaetuie of picric cid is gener- 
ally produced by the fusion ot sodium benzenFsulpbonate with alkali. 
Much attention has been devoted to this fusion with the object of 


Smlboiough ami L.iklium il.un, ('firm S,>r 1'H 

u Putt i mul Chattel j»v, ./ .tiiitj (’/h hi Sac , 11U(>, 3^, 
Jt> UattA, Ch.ittiM-jc-* nml I’roai-, >f *1 in re C/if/n±S€c , 1 
37 Conant, l’ S r»| lg.lIUKsd; , 1917, 1(%)2. ' 


7, 111,11,./., 11)17, 333. 

./ , 1DI7, 2H. 

1U7, 39, I U5, lit 
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increasing til*’ yield, diminishing tin’ cost of raw materials, ami making 
the process as coi\J muons as povuMc ’ ^ 

('tlcium hen/.enesul phonat e treated*.!! a.pieoiis solut i»m # w it li sodium 
sulphate yie!ds % eah mm ^«il |»liat <* ami sodium hen/em sulphonale, tin* 
latter hemg fimed with .aiMie x,»da The fus»Tl mas- m disM.lud in 
water and aeuliffl <| ^vif h <a-l*on dioxide ami uilplun dioxide deined 
from a ini \t u r<*of e ih nun ( , i hona I e a ml e.deimn ml pint e I > \ the act ion 
()f "odium ll\ dt.ieeii^ulpli’l'e I'll is ih Ml hi* d* . -Ill poo t loll leads to 
Oiilemm siilph.it* ami .sodium ^ulph.ye (In passim 1 (he foiegoin;; 
gases ngo t lm alkaline •'olutfoii <»! the null phenol i - hlniat.d and 
sodium sulphite and sodium < iihouaV ate piodm.d I lies,. >alts, 
on treatment with !im<\ \ i< Id * .nuPn -od^i ,<nd a lmxiuie ol i.ihmm 
carbonate and «ulemm - » i ^ » ! 1 1 1 * * I’hm n n \ f 11 1 ■ t.ui b< n <d fm^pio- 
i|ueiTi t a fill t In * i * \ olu* am . . t i ii ! * ■ * 1 1 dm xid> and -ml p* 1 , i: i dioxide. The 
otherjiv product' » .1 t, a 1 .0 In- mile d m ' 11 1 ( u« n 1 op. 1 it oiu ,0 that, 

tin* w hole pro< 1 1 1. j. in 1 line . . d . . omu'in at " 

A e\ i Ik pro. . ss for phenol and othei ammatn !i\dio\\ del i\ .it i\ ea 
is brought about b\ ih. rut in a. t mn in .1 . p ico 11 s olu'ion <d sodium 
p'leuoxid 1 ' ami !». n/'-m-'ul phoni. a. id (fi.vd fioiu > n { p I ■ u 1 1 « and, t 
pact ( .L’) I hr inh'i .< tioh the | • I 1 not ami odium In n/ene- 

siilphoiiate. the I j : t e 1 when fu-< d with < f iiiUn alkali \ 1 • 1 d • 1 1 e sodium 

phenoxide to V. III. 1 1 the fiM I. a. t ion mn he .ippln d J 

I In' a 1 1 el 1 1,1 1 1 \+- I oil t c l o - \ lit In t h pin liol f| olil < ll ho* • I < li /e hr W 111 . ll 
w,t^ refei led to m l a - f \ ea 1 > n|foft l “ las again n<ra<d .itlenlmii 
A III! x( ll I e of I Idol obeli/. m* ( I ni >1 ) < ‘U 1 1 >t l < 1 sod.l f J t o » III o I ). a lid w a ' el 

(ailOl^t “JUllloK ) I.S | r.fl i li || lid. I pie-oil.- at d C III a Mill a Me ,1 pp.l lilt UK 

arranged for < out niiioim opeial U<>n \ *bil nm of sml mm* hi <>i id e a mi 
phenoxide n >ult > Irmii v. hi? h phenol i- i i i>.-i«i f . <i h\ and " 

Hie hover pln-nols are prodm.-d ft « mi tlm less \ < d 1 1 1 1 »* ! liquids by 
spr.mng them with a jet of hulmgen into a . h m It. i ^.pit a mum a 
nieT'.'l e, it.il \ s! m i ifi* aiueil at not <;Vi < ’ * 1 * 

INnmol is oht a 1 1 1 . 1 1 >le trom t Jn* . # i. o.U h\ fusing t h. *■ with ex. ev^,f 

e.iu-um -od j, or potash and adding an oxidi mg agent mk h as .upper 

oxide, or a peroxide of lead, m m unesr, hanuiii, ii.ni I he timed 

miss is powdered and In at ed .it .’JOO ( ’ m earh.ni dioxide, w In n pin nol 
distil-, over, or the nit e i^ued ia t e li \ . 1 1 o\ \ h« nzoi* a. <K an* fi< . d fi< m 

• 

u f) Tfr* r I/ H p a t |g|'*'j ,, |- (> ;i t lojggo , J , l *.i I 7 , Jos 

hen m», [' $ p.it UJ7snr, ./ l < * j 7 sun 

*° -hoi i ; n > , i«.)iG* 7 r, 

* A\'b worth, l S I'.ifc- JJIttl 1 J, 1 J# 1 | g{ , J , IU 17 , :ts 2 m 

41 thinge, t; S ]> at ljCssi.lf J , Jtll 7 , JOS 
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the melt by acid and heat<M at 2*>0° with crude anthracene oil, when 
carbon dioxide is liberated and plumo! distih over 15 

i * 

S'if (('//] ir Aad and other Ilydioi if&nboTi/hc Acids. 

I he production of (trv sodium phenovide (phenolate) required in the 
manufacture of salievly acid is effected bv mufi^i,"* ml imately in a 
specially constructed i/rindim; ball-mill equivalent quantities of phenol 
and caustic ->od«i wit h ?\ bout .*> / of sodium 'sulphtre, tin* mixture being 
in,". an while heited at 2d* t 2 S ^ ('. % The steam escape', through .a 
hollow trunnion of the mill, and the dry*produet is cooled in Vacuo to 
prevent ahsorpt ion of moist me This dry '■odium plnmoxidc* is placed 
in a rotatin'/ uuhwlave, carbon diftxide is introduced, a\onlini» rise of 
teinj 4 'ra< lire When absorption has alimfst ceased (lie pressure of 
carbon dioxide \ + increased to more than MM) lb per sq m , th<* j/a^s 
supply is then interrupted, and the aut*cla\e heated to I 20 1 M) 5 C. 10 

l*he crude sodium salicvl.iti* thus produced is di^ol\ed m nine parts 
of water, the sol ut ion, unde faint ly acid with sulphur ic acid, is pumped 
through a column of granulated zme, and 'then, after heating to 80 - 
100° (t , through a tower containin'/ a mixture of 05 of charcoal and 
()/ of zinc. The filtrate, when acidified furnishes (olourless salig; \ 1 ic 
acid. * 

When a fused mixture of a'cre^ol and caustic soda is elect rol\ sed the 
Corresponding h\ diox vbenzoic acid is produced t^odium .'ahcylate 
is obtainable b\ elect rol\ .-im/ with tf-S amps, pci sq dem m the aftode 
compartment, n fixture formed b\ adding o-enVol (one part) slowly 
to caustic soda (three to li\e parts) and water “(one pait), aiu^ then 
heating at 1?M)' 2ot) (’ Nnlfcl, nn kel-.steel, or iron elect redes are cm* 
}>lo\ ed, 44 „ * 

1 . b-Diliydrox ynapht hale mail cat bow In* acid, a naphthalene analogue 
of sa^icybe 4 ieid, is produced from l 5-dih\ drow naphthalene by the 
action of ^tolid sodium bicarbonate m the present* of an indifferent 
mTdmm such as triehloroben/cne or julrobenzene 4i 

d’he polvhvdric phenols are hi 1 1 ly reaetne towards the alkali bicar- 
bonates. With potassium bicarbonate at 120 (’ under atmospheric 
pressure, resorcinol yields 2. 1 - and 2 ti-dih vdrox\ benzoic acid, whereas 
pyrogallol furnishes 2 3 G-t nh\ diow benzoic^ aeul At 200' C. under 

41 IVrnn'O, Knj/ Mat llis'.ws, ./, UM7, HKi| # 

44 Ku'riit, Kmi Mai'* lo;>r.||. |o;,iiH, ./ , MOT, ;>s i, r.U 
41 Krrril * , Km; Mats lo.ltil L\ lO.MiU , ./ , 1 I 7 , ,*,s 1 * 

^ 45 Menulio, Fng Mat lOH7^p , ./ , M.»17, * 

4< F von ilemmclinnM*, Ger Mat ^ L'OU'Vs, -UG501 ; J. f 1!>17, 590. 
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pressure catechol is converted into its dicuiboxv lie and and resorcinol 
yields z-resodie irjiow lie and At -l2«0 »juiupl luvcs rise to it 
dicarboxvlic and. At 2i9» , 1 A Jthv dro\v napht hnleye Hives its 
dicarboxvlic acjd. This and and its alkali *;ults dve woo] m vellow 
shades, which turn into brown dyings on treatment with chromic acid 
1 b-I)ih\ dro W’naf>!^ balene furnisher a velluw ynmoc irbowlic and ^ 

• 

• A drastic method of reduetim vv!i*ch leads to the conversion of 
ant hr.ojinrioiie into .mtlir upnnol and anthrom*. and of benzophenone 
into /j benzpmarolm, as brought about h\ dissolving the ketonic 
substance m e\ci >s of concent rat cQ sulphuric and, ^nd then adding 
aluminium powder, with ^ooliim and stirrmn. ('upper is sometimes 
emplov.d as the reducimj metal ** 9 

When acetic or henzoie and*ls present the acetyl or henzovl deriva- 
tives of the h vilro\v-eom[>ound is produced In these circumstances 
ant hraepunone vields diaeetvl- or dibenzovbanthr.yjuinol. 

Certain aromatic rut ro-odni pounds, such .is pint rotoluene, p-mtro- 
jdienol, or p-mtroanisoh*, are reduced to amines 1>\ hvdioeen and 
platmum black Tin* aromatic nit ro.so-eompoiind.s behave similarly 
1 In* terpenoid mtroso d* i i\ at ives are m these circumstances reduced 
to liv'd row la mi lies , for instance, S-mtrosoiiient lunn* \ n*lds * M hvdroxyl- 

ammoment hoin* 4° 

♦ 

t'ArclmXiflxr Rxluctwn tj Xttro-('<>in]><iUH<Is 

Th* specific act ion of theeh*< trn current on amriiatn nit ro-coin pounds 
in the « athodie cell has lo^e been known to Meld arninoliydroxy- 
derivatives, although these pBxlucts are ;f< i omji.inn d by amines. 
The formation of t lie latter substances is diminished, a ml t he pi *>d notion . 
of aminohvdro.w -derivat lve-, nenaod. h\ lmimj a yat hod# earn iijj; 
two metals. For tins purpose an alio maybe u>.< 1 or a sjmj l i^ej^*t.illic 
o it bode maybe present the second metal bemn introduced in the form 
of Ps salt dissolved in t he elect rolvte Alternated) the cathode may 
he of carbon, l»»th metals brim: dcpo«jf<d t hep-on durum c|e< t iolv si.- 
Nitrobenzene. i educed through a plain lead (at bode, drives paimno- 
phenol and aniline in tin* proportion of 2 to A, wlmreas a copper-lead 
cathode yields these products m the proportion of A . . r (> to 1 *(>tli<T 

• , 

# * MonnUh Chem , 1917, 38, 77 , J , 1917, 12*7S 

w E. krrtnnd Poliak, Mor£,Uh Hum, 1917, 38, 11 , J 1917, W>6 (hr Pat* 
190G5<>, 201542 > • A 

5,0 Cu:«niano, Atti R Avcai L&cet, ^117, v ] if * ; n , H7 , 7,1917,1207 
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cathodes an,* copper with lerd and arsenic in the electrolyte, lead with 
bismuth, or copper with mercury or with tin or arsenic.* 1 

Production of Aromatic /tontms. 

Jn t lie last Report reference was made to the direct reduction of 
the vapours of aromatic jiitro-denvatives* with hydi<|:<4i in tilt* presence 
of catalysts. This process is still under examination, mid it has now 
been found that the Ifvdrogen may be muted wfth carbon monoxide 
and a zinc compound may ty* employed to activate the cop pur 
catalyst. 82 r 

Attempts have been made to briny about direct combination ’between 
benzene and ammonia, but i,*ven aj, 700 C. only a trace of aniline is 
formed, in presence of freshly reduced iron, copper, or nickel some- 
what larger amounts of aniline were produced. 

A general method of producing N-alkylarylaminvs arises from the 
interaction of a primary arylamine ,ind an alipliatic aldehyde in t lie 
presence of a reducing agent in a medium not possessing a strongly 
acidic, character. The anhvdroaldchy de-armne or ScfnlT base produced 
from the amine and aldehyde is simultaneously reduced to alkyluromatic 
amine. Met li\ laniline is conveniently prepared by this process, t the 
first -formed methyleneaniline being reduced to the secondary base 
by zinc dust and caustic soda- at ) ('.* 3 

Tin* fotegomg process leads t < ► methylaniline fm\,from dimethyl- 
aniline, w’henvs tin* interaction of molecular proportions of amfine 
and dimethyl sulpjiate m benzene solution does not Meld exclusively 
methylaniline methylsulphate, (’Ila.CIlyHSt )|, but gives a 

mixture of eryst.illme umhne methylsulphate and mono- and 
di-methvlamlmes. The oourse of this t action is followed by means 
of hypochlorite colour reactions. In neutral solution, aniline only gives 
a red<b"h quvplc eoloiation. hi sbglttly acid solution, a deep orange 
yellow j^jiaract eristic of dimethvlaniline, whilst aniline and niethyl- 
anilme give an mdigo blue which is qjost pronounced with the former 
base if the hypochlorite is added last Methylaniline gives its most 
distinctive reai t ion in faintly alkaline solution, a white precipitate 
slowly developing a navy blue coloration fading to yellow’.* 4 

Diphenylamine is greatly in request not only as a colour-producing 

’> Hoe Chem. It*d |ln*le I S Pat 1207798; J , 1917, 129 

-BA S.F , U S. Pat 1207 802 ; J., 1917, 78 

2 Cl T Morgan, Eng Pat 102831, J , 1917, 207 , IT S. Pat. 1221077 ; J , 1917, 
499 

'■* Sla p ir I, i/ . t mrr Ch> >r , 1910, 3Q., 2>>o , S J , 1917, 20 
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jntennediate. hut a No as a stabiliser lor hi^h explosives Its pro- 
duction from .wiiline and aniline fi\dro< blonde is ^reatlx facilitated 
by the use of suitable catah >t<.* Amlme when healed with ferric 
chloride, finch dmded copper. and iodine is eonxerted into dipheml- 
amme Ji 

\ vn Id .»f H ph'*n\ I -'<-naphth\ laming ealeuiated on a-naphthol 
i s obtained 4>\ heatme foi ID hours at ADD <’ a-nupht hoi (I mol.), 
aniline [2 m o 1 s ) . and < .!! *mm *M,, ru {e (| ,if 0 | ) '|'he product after 

• remount unaltered reagents i* dis.'4cd m »ueuo m a current of carbon 

dioxide or hvdrouen ^ 

l he production of aromatic amine* bv heating chloio-denvuf ives 
with .npieotis or alcoholic anni^onii wndci pies>jir<\ sometimes m 
the pres, uiee ,,f a coppef < italw. is bcum i nr rea sj nu I V utilised on an 
industrial s<ale 2- \mmoa nt lir.opunone is t htis prepared from 
2-ehloroant hra«pnnone and i?<pieuiis ammonia either with or without 
copper or cojiper *alts ,j7 |)«ti\ afjves' of 2 amino ml h latpimone arc 

product d b', t he s imo pruce**, 

( ’o,eb n^Uti/il s 

tell' s of the tiuophen ai c pi e j >a i ed m satisfactory yield 

by he.it 1112 thiopheiiuith aliphatic and animate acid elilondes m the 
presence of phosphorn oxide. Condensation take* place with elimina- 
tion of h\dro_u»n chloride on licutim: the reagents m a reflux a pparat us. M 

IJen/o\ lation of ^2-|i x droxyanthr.npnnoin* and its dVrivatives takes 
place on In atniLT tins,, .substances with ID to I ."> j*irts of benzoic acid. 
•Sulphuric and ac( elerate > tin* eondens.it ion but its presence js not 
essential 11 'I lus prneis^obx lates the use <f benzoyl chloride 

Aromatic po{\ < nrho\\ he .aids are readily prodmed b\ nitric acid 
oxidation of dialk\ lmdancdioiies. w'hich aic obtained by i ondiui.sirjj/ 
dialk\ Imaloin I ( hloridcs with aromatiV, hydrocarbons if.^idie presence 
of aluminium < itlnridc . _ . 

‘ ,C0 

o n. r RA'(('"l'l)j- <• (Ml,/ .('Iti—^ C. ll,(CO M)o. 

. soy 

Dus examplr Ira.N to phthalir arid, but otlirr l,-** ar.r'ooblr po|y- 
curbox\ hr a. i.l* arr .^rtainablr bv tbi.s procr*-*, /or rxatnplr I 2 

4 Flurcrhnm, l T S, I*ut 1212 928; 7,1011, 382. 

■'* Kata vim a, 7 Chem Ind Tokyo , 1317 , 20 , 303 , 7 , 1317 , 865 
Farhen fabr v §t F Bint-r, Ger JV 235024 , 7 , 1917,542 
* * Htt inkopf, Oer »aL 21*7203 ; 1917,038 

VJ WVlfktnd aud CofOer 4’at 297201 , 7, 1917, 638 

• 0 2 
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bcnzenetetracarboxylic acicf (mellophanic acid) from p-x ylene, arid 
1.2.'3.5-benz<*n«‘t»“t%tCHrboxylic acid (prehnitic acid) ffom m- xylene.** 
pdlydroxybenzoyl-o-benzoic Acid, HO’^.dR COC',,HyCOjH, the 
intci mediate product in the formation of phenolphthah^n from phenol 
and phthabc unhvdnde, has been employed in the synthesis of mixed 
plithalems.* 1 Resorcinol gives rise to two isomortd phenolresorcinol- 
phthaleins, wheieas o- and /i-naphthols yield the eoriespondimr a- and 

/i-napht hoi phenol [)hth;flei ns. 

l)i- an j > Tri-phenylmkthane Dyes. 

An interesting development In the synthesis of diphenylmethane 
colounng matters arises from the employment of indole derivatives 
in these condensations. * 

An indyl dye of, this new type is produced by condensing 4-chforoi 
2-methyl-l -d imet hylaminobenzophenone* (I) with N-et hyl-a-pl^-n yl- 
indole (II). The resulting intec mediate is heated with p-phenetidine and 
the second product (III) is sulphonated. The sulphomc acid dyes wool 
in reddish blue shades very fast to light."-’ 


,-v H 

/ \oi t\ 

co< ‘ x 1 n ’ 11 

\ • • N 

\_/ N(CI,: ' )a ■ C--H. ’ 

r ii' 




c< 


">N(CII.,) ; 

CC /N 0:11 


III ' 

The employment o! ■ i-cresotie and m tin* production of triphenyl* 
methane dyes is still a subject of investigation. Chlorihated xylenes 
are furtlier substituted in the side chains when exposed to light and 
chlorine at KX)’ I .it t The products treated Vitli sulphuric acid are 
converted into chlorinated dialdehydes or arylaldehydocarboxylic 

Freund and Fleischer, Z. aityric. ( kem 1919, 29, I ^ • l*^'* 'J' 
r,) Orndorff and Murray, J . Amrr. Chem. Su< 1917, 3C,679; J., 54J. 

w Slov'c and JSicoderrus, 1&I. L.'& D.), U.S^I'at 1217238; J., 1917, 449 
G« r. Pats 290035, 295495 ; J., 1919,531; lf?17, 2h7 
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ajuds. These substances are condensed with o-ercsotic and and the 
resulting leueo-d#rivative oxidised with sodium nit Me in concentrated 
sulphuric acid. These <Kes from dilorinated ai \ hddeta docarboxvho 
acids and o-ciesotio and dve wool in brown-rod shades from acid 
baths, these tints being contorted by chroming into bright violet-blue 
dyeings very fa^tft ) washing and milling. 0 • 

# 

At rulint 4 I)ijf s,as DiAittftclauis imicults. 

9 The success at tending the iwj»f aorijlav me. diaminomet h\ laeridmitim 
ehlorid'*, has hd to lnv-tigiitioris on acridine dyes with the object of 
finding Other eijiullv eflicanoiis product-' 4 The <adimum and silver 
salts of 2.7-dimeth\ l-.i <i dianimoa^ridtiui (met li \ latc^l at the acridine 
nitrogen) have hem specially claimed ns ’having a well-marked dis- 
inb^ting aition The >d\er -alt is a hfo\vnish-red # powdcr soluhle in 
water, alcohol, acetone. eth\ h acetate, sulphuric and, or acetic acid. 
It diet ks the growth, even in very dilute solutions, of such bacteria 
as stn i>L'h'<h ci or svlnnt is bacilli 0 * 


Pyront' ('"lour* 

^ useful summary of the chemistry of the natural and synthetic 
pytone t olours ha- heen cotiijided this \t».ir by Kverest The synthetic 
pvrones are di\ i-ible into two series : th ■ diphenvlmethano or xauthene 
derivatives and the t nplmr. Imetliane or phen\ Ixantheiie derivatives. 
Tl*- latter senes differs from the t nphenv lmethane # dyes wjtliout 
pynme ring- »n being fess easily deeoloiised by reduction, Convciaely 
the leuco-ilerivative" are mop* readily oxidised by air lnfhe.se respects 
the pvrone d\es beliave more like ortho- than paru-ipunfmoid colours. 
For instance, fast and blue^diows this resembjance to an orthoquinonoid 
dye in a marked degree “ , 

Dialks lamino-o-hydroxybenzoylbenzoy acids coudensej jyit h pyro- 
gailol to form pyrene dfes of the pi enylxanthene Series. 

(ill o oir o - 

NE</ [OH HO/ 'Oil NKt,/ / ( S 

\ ' '* CO ' N/ / x c /'--/ 

I 7 eoai, ( '|Co,n 

a/ \/ ‘ 


10 Scbuudlm and M. Fischer, U 8, Pat, 1219166; J , 1917, - r XXf 
' * Bnti*k Med. J., 1917, Jan. 20, Pharm. J , 1917, 98, 73 , J , 1917, 161 ; of. 
M 912,678 * f ^ 

* Hliwr and Hartmann, U S./’at. ^227624, 12289213 ; J. t 1917, 867, 905. 

«* J Soc. Dyer* and Col , 1917, 33, 78. 
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A more complex colourin'* mutter is obtained "ivin'i fast ureem^a 
olive on a chrome mordant b\ heating this pvrone dye fhth us-dimethyl- 
or as-dietJiyI-/^phenylene(lmniine.* T 9 

4 

Uifcs Produced by the Oxidation of Aromatic Amines 
Tin* oxidation of aniinfe and its homologies is faelitated bv the u^e 
of Hinall quantities of metallic salt* actum catalytic. all v! Arnonu the 
salts already used for this purpose are those of copper, iron aisenic, 
and vanadium. It has now* beeY dentfnijt inted that rnolvbdutes are 
effective in brimum* about these oxidations. This catalvtie action may 
be manifested eitliei at limit teinpei.itures oi in warm aqueous solutions 
A mixture of aniline and p-liitronl’ulme h vdioehloiide-q nitrobenzene, 
and admail amount of ammonium molvbdate is boiled and the tempera- 
ture raised to 220 2-‘)0 (\ The resulting paste dissolve's in water and* 
thu, red dye which is precipitated by sodium carbonate is applied in 
a bath of dilute ac et ir acid 

Unmordanted cot ten, wool or silk is dved m black oi daik blue shades 
by padding at 70 ’ (? with a mixture of o- or />-< hloroamhne, hvdro- 
chlonc acid, diphenylamine. potassium bichromate, potassium chlorate, 
and a small amount of ammonium molybdate, dissolved in water. I'he 
dyed material is aftervvaids put through dilute caustic soda.* 1 

The reaction taking pl.iee between p-phenv lenediamine (ursol) and 
hydrogen peroxide in the formation of ;v hairdve has been systematically 
studied ** The best defined product, is the . te«t rammodiplienyl-p- 
nzophcnylene of ll.lndrowski . 

• v N 1 1 j 

n < , 

/' Nil j 

. I I • 

, NH_. 



■ • • “Nil. 

The yield of this pioduet was always short of the calculated an' mnt, 
even after three months. After removum Bandrovvski’s base, the 
unaltered p-phenvlenediamine was estimated as p-benzoquinonedi- 
chloroimide by precipitation with excess of calcium hypochlorite solution 

^ Durand, lluguonin and (A) , Eng. Pat, 10732/1912 tyul 110042 aud Ger Pat 
197447 \J. t 1910, 1211; 1917,1174 , v ' 

^ do Nagy, King, and Odoll Eng. Pat. 1^203 oY 1915; 1917, 7H. 

Heidu?chka and GoldMein, Arch. Pharm , 19KJ, 854 , 5S4 , J ., 1917, 1002 
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IK oxidising p-phenylenedianune in amnioniaeal solution with potassium 
ferncvanidc the ^orei/om*/ oxidation product can We obtained almost 
quantitative « * 

Potassium jVrmlphute m cold neutral "opinion oxidises aniline to 
aniline black ajpl o-toluidim; to o-tMuidme black Acetanilide and 
benzamhde, whei^ heated with concent rai<«l aqueous persulphate, 
yield p-beiizoquimuie, the ae\ I croup heme W b» rated in the h»rm of the 

corresponding .o id :y 

• • • 

Im'AMIXk and A/ink l>\ i > 

1 In* introduction of ac \ 1 enuip^ into mdamines of the t \ pe of tolvlene 
blue i iii reaves their fastne-s to waJhiiiL' Juit not to a< nls or to In/ht 71 
The hydrochloride of an*mdamme of tin* t\pe is prodiunnl by con- 
(iei l M(iL r I-/)- mt roso- 1* Caret \ Inn i iii« m 1 1 pli«'ii\ lam me nvit !) 2 1 -tolvlene- 

<lnu’ me 


• Ml • 

Cl I j CO Ml C.H; X 0 H , X- 


NH 

I 

With /omtr*)'oeth\ l-^-nap!ith\ laniMie and 2 Ctoh lenediamine an 

anile (11) IS nrodueerl 

■ • • ;• ■ „ . • 

, , |C H ; 

(’If Nil 1 1 'Nil. 

# N 

II 

M / -Mau\eme prepared Ia oxidising uhmxture of p-phexyC’ncdiHinine 
and diphens bm-jTlienx Iem diamine, r* converted into the dve.jdienyl- 
aposaframne. Ill or Ilia, by Mnmnat ini: its amino-j'roup through 
the a^enev of the diazo-reaction 

' • N ’ " X 

CVH; X . ) . 1 or (Ml NH- 

A N X 

H ,\0 { CMC A 

* C. .11, XO, 

III* III x 

7u Dafta and Sen,./. A irfr Ci^ m ,W 1017, 39, 717. •/ , 11117, . r a?7 
71 Kehmiann, Ilrr , 1017^, 50 , 551. ./ , 1017, M9 
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• Azo-Dyes. r 

Research in colour chemistry is still largely concentrated on the pro- 
duction of ne^v and improved azo-dyes. « 

An added stimulus tp the production of azo-dyes capable of forming 
lakes with metallic mordants is afforded by modern yews on residual 
affinit v and co-ordinate* compounds to which reference was made last 
year. 71 * , 


O’Dihydroxyazo Dyn> and their Metallic Derivatives . 

Azo-dyes containing two hydroxyl groups in positions contiguous 
to the azo-complex have the /mentation required for tin 1 production of 
co-ordinated metallic salts' in which the metallic atom replaces the 
hydrogen of one hydroxyl group through the agency of its principal 
valency, while its residual affinity leads to co-ordination wit^ the 
neighbouring hydroxyl group, and the setting up of a cyclic complex 
in which the metallic atom and the azo-group are both involved. 

in addition to the copper and ehronmm lakes aheady described m 
last year’s report, the range of nmtals lias been increased by tin 1 in- 
clusion of nickel, cobalt, iron, aluminium, vanadium, and uranium. 
The tints produced on dyeing'* with the salts of these metals from an 
acid bath differ from the shades obtained from the free* azo-aeids. 
These tints can also be developed by processes applicable for chrome 
mordanted d\\‘s. 7s 

The chromium lakes 74 of sulplmnatcd dihydro.w azo-dyes are obtained 
by heating these azo-derivutives with a solution ’of alkali chromite. 
The chromiuhi compound of 4-sulpho-l-h\dro\ynaphthulcncazo-/i- 
naphthol (l) gives fast bright blue shades tin wool and ^ilk. The azo- 
dorivativc, (II) of chromotropic acid gives similar tints. o-IIydroxyazo* 
derivatives^ l-acyl-3-methylpyrazolones and eiesotic acid furnish 
chromium salts giving red and orange shades respet tiveh . 


( 



S OH HO. 


SO.JI 

I 



OH 


HO OH 


\ Nj — y \ 

\ / SO3 h( i 

Cl \/ ' 


S0 5 IJ 


II 


7 * Jttn , I, Hilt), Ho. 

75 Eng. P^t 1U803, 10910/1915 j J , 19» 7, 78. - 

74 Engl, Straub, ami Orob, Soc Cheni Ind Barle, l \3. Pat 1221849; J., 1917,542. 
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yiiese .chromic salts show their co-ordinated character by their 
stability in the presence of strong alkalis. A zo- compounds having tl^' 
requisite constitution are obtained Itv coupling with 2 molecules of 
6-ammo-a-na])h4hol-3-sulpTionic acid (.T acid) or^a derivative, or with 
one molecule of tins acid or a derivative and one molecule of any other 
colliding interme 'Uo , the following diamines # 

• __ 

*SH ■ ~ ’ N NH/ 

• oy • *oi: 

■ • ' \ • 

Ml.. ; X Nil 

nil • fill 

* • 

In"the latter formula X 7 * js one of the following* bivalent groups, 
CH:, CO. or Nil O) Nil. 7 * 

The resulting d\es ha\c. in addition * to their mordant-forming 
capacity, the property of dveing directly on cotton 

Mordant azo dyes, capable of being afterehromed and of giving 
solubh' m etallic compound" with copper and other metals, are obtained 
by coupling ,ai a ii\drov\diazo-compomid or a diazonium carboxylate 
with the condensation prodint of a dilAdric plienol (resorcinol or a 
dih\ ilroxynaphthalene) and an alhvl />-k ‘to-carl>o\ylate, such as ethyl 
acetoacetate or <yh\l oxaloacetate :1 

Hie following dyes are derived resp-rtivel y from the mcthylcou- 
mannyl derivatives * of resorcinol and 2.7-di!ndroxynaphthalcne 
respectively. 




qciib’cH 
o — cb 

i 

y 


Palatine chromi black GB has been the subject of a systematic 

* Sac. Chera Ind. B*le, Eng. Pat 102081 • J., 1917, 210. 

7 ‘%ng Pat. 102881. 103^1/1910 ; J , ?917, 210. 

77 8oc Chem. Ind. Buie, ftng. Fkt. 110060; J, 1917, H74 
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research by I. Tormoka, who, 1# after preparing 1 -ammo-2-naphthol- 
4-sul phonic acid»by several methods, has diazotisM it with sodium 
nitrite, zinc* chloride, and subsequent adt^tion of acetic acid. The 
diazo-oxide was then # coupled with /?-naphthoI : 

% OH • OH .4 # 

SOjH — N>— - / 

* f 


This research is of interest a/ill u-4r.it mg the practical difficulties of 
diazotising easily oxidis.ibb* o-.utfinonaphthols, and of coupling the 
resulting internal diazo-oxide with /I-»aphfho|. T# 

The diazo-oxide from the industrially important 2-aminophen«J- 
4-sulphome acid is a very solulile substance giving an mtensely^yellow 
solution It is rarely lihefated from this solution when utilised in 
forming chromed black dyes Its isolation in a state of purity is 
facilitated by the use of purified liquid nitrous anhydride added to 
a cold concentrated solution of 2-aminophenol-l-sulphonic acid con- 
taining some of this acid m suspension This method of diazoti^fttion 
is applicable to the isolatnm of other orthodiazo-oxides soluble 111 
water. 79 

A stud) of l 5-dihydroxynaphtiialene has led to .Hie discovery of 
several interesting properties regarding this industrially important 
naphthalene derivative. 5-Methoxy-a-naplithol, formed by partial 
methylation with dimet h v 1 sulphate and alkali, gi\ t\s an ortho-isonutroso 
derivative, fi-methoxy-l .2-naf»hthaquinoneoxime ; it aho yields mono- 
arid dis-azo dyes, the diazo-groups parsing suceessnely into positions 
^ 4 and 2» 10 

This instigation 1 * 1 of 1 .f)-\lihvdroxynaphthalene has thrown light 
on t he con stitution of the important chromed azo tye. diamond black 
P!V. The dihydroxv-derivative contains two reactive positions, 2 and 4. 
It only forms a mononitroso-compound in which the mtroso-group 
enters position 2. Diazonium salts weld only monoa.zo-dorivatives, 
in which the azo-group becomes attached at position 4. This orientation 
is confirmed by reducing the mtroso- and azp-denvatives, which give 
rise reflectively to 2-anuno- and 4-amino-l .5-dihydroxynaphthalene. 

78 J Chen,. Tnd. Tokyo, 1017, 29, 577; J , 1017, 

n Morgan and Tomlins, Chrm. -Soy Tram , 1017^ 111, 407 ' 

80 1 > Ki^'h.'r and H immtrschied, J pr $h<-m \l017, [11], 95, 17. 

81 Otto Fisher and Baur, J pr Chrm , 1017, [11J, 95, 261 
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The o-diazo-oxides behave differently to the diazoniuin salts, ami on 
coupling with l 5-*lih\ droxvnaphthaleno furnish ortRo-azo-derivatives 
with tlu* azo-<jr<>up in position - Ihazotmed o-au\jn<3phenol and 
1. 5-dih ulroxv naphthalene give 2'-h\ <lroxybenzen 4 ‘- 2 -uzo- 1 5-diln droxy 
naphthalene Tl^s azo-compound and diamond hl.iek P V both 
furnish 2-ammo-l Tallin dro.w naphthalene Hence diamond black 
P.Y. is the ehroinic l^keof 1 ,“> dih\dro\vnapiithalene-2-azo-2 / -phenol- 
f/'sulplionic .mid 

• • # 

off Ho 

• 


N Js — 


OH 


The ?’t ) j ipcr "alts of h\ drow azo d\ r> tnaiy fe^t co-ordinated character 
similar to the corresponding < firoime rtunpounds, and increasing atten- 
tion is now being paid to ^he application of sucli'Topper derivatives 
in (heimr The prodm tion of these compounds is not restricted to 
hoin^eveln intermediah > \n interesting series of "table copper salts 
has been produced from aromatic diazo~»i\ides and heterocyclic com- 
pounds containin': the reactive croup cy.* I’o The following typed 
of lieter«»e\ ( lie mterme bate , have been utilis< <1 * 2 



co / 

diketohydro- 

nidene 



(<) 


pmnapthmdandionc 


X 

: CH, 

ro / 

3-oxv-l -tlno- 
na^hthene 


! CH, 

x 

ketocumarane 



' Indoxyl 


The copper salt of a fTydroxyazo-derivative of oxvthionaphthene in 
obtained by coupling this cyclic ketone with 1 -diazo-2-oxynaphthalene- 
4-sulphomc acid, 

* I j 

**' Wufch and Jngerspaeher, S<y Cheji ln<l B.ude, U 8. Pat. 1233133, Enff Pat 
12249, 1915; J , 1916, 92*2 
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•/\/°\ 

II c-^n 2 - 

v> c / 



0 CuJ - "HQ , 

and treating the azo*Jye successively with copper sulphate and 
sodium carbonate. WJiereas the azo-dye ijself gives only red 
shades on wool, the copper salt gives violet blue shades from 
an acid bath, fast to washing, alkMi^ or light. The co-ordinated 
copper dye (acid salt) probably has the foregoing constitution. The 
copper in these compounds is not precipitated by caustic soda or 
ammonia. * * 


A&o-Ihjes of the Trxphenybtxcthane iSeries. 

An ingenious combination of the aA> and triphenylmothane* series 
of dyes has been brought about, by djazotising the Icuco-denvative of 
ammo-patent blue % and coupling the diazonium salt with /^-naphthol, 
1 -phony l-3-methyl-O-pyrazoloiie, or acetoa'cetamlide, or other inter- 
mediates giving o-dihydroxy-azo-dyes, The products dye wool in 
greenish shades, and furnish valuable chromic and cupric salts, the 
former giving fast green dyeings, whereas the latter produce blue shades 
with the /i-naphthol compound (1) and greens with the /^-diketo-deriva- 
tives (11) On the fibre these co-ordinated salts are \Vry fast to light 
and washing." The copper compounds can be iv»l^ted and used in wool 
dyemg. 



so 3 h 

II 

Theac triphenylmethane-azo-fiyes come^ilito the category of o-di- 
hydroxy -azo-colouring matters, and &$ such give rise to stable metallic* 



colouring matter^ and DY*S. 
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lakys dyeing in distinctive shades. The •required configuration is 
arrived at by two distinct methods, in Addition to thejoregoing process 
from diazotised o-aminohydroxytripluaiy Imetiiane derivatives.” 

These alternative methods are : (1) the coupling of an aromatic 
o-diazo-oxide with a hydroxy triarylniethune, derived from a reactive 
phenol, and a duft'^jjydrole containing secondary or tertiarv anuno- 
groups or hvdrtticyl and carboxyl croups; (2) tin* azo-compound from 
an o-diazo-oxide and® a plrenol is condensed with a diarylhv drole 
containing m condary or tertiajy anyno-groups or hydroxyl and 
carboxyl groups.” • 


o-AmiH'>htfdrnx>/(izo-If,/t s apt thnr Chromic Labs 
In 1902, the writer 14 "linked that m-diamines (l) substituted in the 
react* e positions X and V "till retained t he property of coupling 
with diRZonium suit*- KN 2 C1 ty give rise to azo-derivatives of the 
general* type II : * 


Y V 

x;' mi - - x x it > 

NH N,f N.R 

I • II 


Hiex- azo-derivati v*‘s containing the" azo-group ortho to both 
amino-radicals g.tve yellower dyeings than those in which tin* azo- 
complex is in ortho-para^ portion with respei t to the urmfin-gioups 
This possibility of obtaining an azo-eoupling from a m-diaminc 
substituted in the ortho-para-positions X and V has been utilised 
in the production of a kliak^ dye (III), giving with chrome mordants 
yellower shades t ban metachrome«brown B M The latter d w (diazotised 
picramic acid on m-tolylenediamme) is cou[)h*d with the diazo-derivu- 
tive of p-aminobenzeneazo^aln \ In and* The resulting azo-dye 
(III) probably has <?he constitution . 


OH X. / ) 

COd l 


• NH.ru, 



III 


. NO. 

./ , “ 

OH NO* 


^ Funcke uml Jageraptudier Soc. CIihiji I nd. Basle, l T S PfO< 123719J, 1237193 
7 , 1917, 1002 

94 3oc. Chein. Ind. Basle, Pat. 194743 , J , 1917, .VKj 

* Cheat Soc. Trams 1902, 81 J89 ) , 

* K- F. Khrhardt und H. W. Hflrhard*, Hng Pat 108(113 , J , 1917, 1043 
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« A zo- Pigments. 

Closely connected with the Subject of mordanted hydroxy-azo-dyes 
is the problem of producing aco-pL'ments of suitable brilliancy and 
durability. Certain of the most successful azo-pi>jmei.ts have chemical 
Constitutions Mij^chfinji the, probability of co-ordination complexes. 
Litliol red (I) contains its hydroxyl and sulpho^cVroups contiguous 
to the azo-ch romoplior. A metallic atom would replace the hydrogen 
atom of the more acidic sulphonic <jroup, and* then co-ordinate with 
the adjacent hydroxy l-uroup v to forju a cyclic metallic complex. • 



A similar arrangement of substituents is noticeable m the pnrmont 
lake red P (II). and in the piument searlet d P (III), where the carboxyl 
^roiip becomes involved in the co-ordination complex.” ^ 

*C0di ■ 110^ 

/' _ M /“\ 

\__/ \_/ - 

/ \ 

\_/ 4 

in 

Ail interesting eroup of azo-punnents ba^ed on the employment 
of l-ammoanthracpnnone. Tin* bine diazotised and coupled with 
. ethyl aivtoaeetate m the presence or absence of substrata (co-precipi- 
tated ctfflfrpoundsl *n\es ri.se to a yellow pigment Jd) suitable for lake 
fornylum. insoluble in water, oil, or alcohol, and very fa.st to 1 u/h t . tt " 

/"'\ 

\^/‘ 

/ \ 

CO (X) - llO C CHs 

\ _/ i * 

^ N - N— e-CO.-Cjll-, 

\ / 

I 

B7 0 Biuuhseh, Z. aryetr. Chem. 1917, 30, 13 If ; J, 1917, 705 ' 

**>*B ASF, Ger. Pat*. 295025. 297185^296^/191 1 ; J ., 1917, 78, 592, 639 
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The essential groups in these pigment* are the carboxyl ami hvdroxvl 
radicals in proximity to the azo-chroiuoplmr. Hie carbethoxy] proup 
CO.. C_!I . may be replaced bv ( 't > ^ N H K where 1, h an aromatje 
mnleu •* # # 

Hrnrht red .azo-pigments (II) are produced* by coupling ant lira- 

ijiiinone-l-diazonitim chloride it h S-b«‘nzoylainmn-/ 3 , -niiphtl»ol or its 

derivative*? substituted in the herizov l izroiip. \?ith or without Turkey 

red oil and in the presence 05 absence of mbstifita These red pigments 

are insoluble in oil or water are not affected bv aleoliol or calcium 
• 9 

hvdroxide, and are rein irkabl* fa-t to 1 1 *_ T 1 1 1 


CO CO HO 

\ 

• 

Vn--' 

/ • 

c. \i', co Nil 

II 

• 

The l»eu/i)\ lamino-eroiip C, H.CONff m iv be alkylated to 
C 1 I, <’0 \(CHj), jivine n-e to similar red pigments Jn the 

latter case the Mijphoiue a< ids (111) of ulk\ l-a-naphth)laminea are used 
as interim diate 1 ompound-, bum? umvrrtul by.causti^ fusion into 
n lphthol derivatives* (1*\ ), and these products benzovlatcd in the 


alkyl, imino uroup ( \ ) 

• 

• 

# CO C (i lT 

NH Aik 

. NH Aik 

NAlk 


( 

/ \ .\ 

SUJI /V . 

HO x /x/ - “ " JIO* N 


Ill 

iv" 

« 

\ ‘ 

• 

Azo-l)yts for Wool. # 



l lie industrially important y-ur G-acid ( 2 -.unino-S-h\ droxynaphtha- 
lenc-O-siilphome acid) is # utilised in the production of red uzo-d\e.s bv 
• oupline in aud solution with dia/otmed a<_ Gated m-jdien) leriedfimme- 
bulphonio auds, the free azo-Milphome acid havinti the following 
formula : "* 


^ Ber^doit amt Synthetic latent * # Co , V S Pat iUOlG-U ; ./ , 19I<), 12H. 
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* SO,H NH> 

/” 

f \ 

Cl I, CO Nil 

SO,H 

« « 
t •< 

Acyl.itcd derivatives of /y-phenylenediamme have b<vu employed in 
a similar manner. the fallowing product with *-naphthol-4-sulphonic 
acid (NWV.) giving on woo! brndit scarlet red shades, fast to fulling : ?° 



Cjll, 


C 11, - CO 


OH 

Xi> - s Y Y x , 

ni, \/\/ 

SO,H 



In addition to its employment, as a component of direct cotton dyes, 
J acid (2-amino-, ^rhydrownaplithalene-T-suIjilionic acid) has been 
utilised in producing woo! dye> amenabfe to after-chroming. The 
suitable continuity of hvdroxyl-nroup.s is secured by coupling J acid 
in alkaline solution wit h an o-diazo-oxide. The resulting o-dihydroxyazo- 
derivative is then diazotised and coupled with ethylbenzylamlme-4- 
sulpliomc acid or a homologue. The free sulphonic acid of the final 
disazo-dye has the following constitution ,l 



OH OH 


- N- 


;N'((MI-,).CH 



In thi A coupling, other o-diazo-oxides may replace the one from 2- 
amino^4-iH#Fophemjl. 

WojiLdyes ranging from yellowish orange to bluisfi red are produced 
by coupling the bisdiazonium salts of 3 3'-diaminodiphenylmetliane 
and its homologues with 2 t molecular proportions of intermediate azo- 
component, of which one molecule is a ruphtholsulphonn 1 acid. 

3.3'-Diamino-I.4'-dimethyldiphenylmethane is bisdiazotised, and 
coupled successively with 1 -( l'-.sulpho-)-pheni 1-3-methyl -5-pyrazolone 
(in aqueous sodium acetate) and a-naphthol-4-sulphonic acid (in 
aqueous sodium carbonate). The disazo-dye 

« 

Hauptmann and Synthetic Patent, Co, C7 S. P*. 1190890; J., 1916, P151. 

« Schaner, Akt.-Oes. f. Amlinfabr., U.S 1 V 3075 ; J, 1917, 334. 
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N c,;lt 4 SO ;t H 

t'(OH) 


x so,u* 


gives redd»di-orange tints on wool, fast ttv li- J»t ami washing.** 

• * 

lh Vtlojml A:<f-('olo<u 

% 

4 ’om iciciahlc attention is .still being de\oted to lift 1 production of 
colour <yi tin 1 f i I » m * by the fornffitiou of insoluble azo-pjgments. 

I he ae\laimdes of 2-h\ drow-.'bnaphtjioic acai are greatly in request 
as suitable coupling agents. They are produced J>y the following 
methods : * 

(\J V mi\ture of 2-h\dio\y-.’>-naphthoic aci<l and excess of 
aiomatic amine is treated with # phosphoius pentachloiide. 
Ihe a« id chloude limt formed leads with the aromatic amine 
to furnish the eorrespomlmg ac\lamide in cpiantitativo 
yield.* 1 The anilide and .p-toluidide arc obtained by cm- 
{'losing the corresponding bases in this condensation. 

(2) An (l .n slated 2-lmlrox\ -3-napht hole acid is*iieated until an 
anh\ dro-dern at i\ e is pioduced. This intermediaUymmpound 
0,1 treatment with ai»nionia or an amine yields the correspond- 
ing amide. 14 • * 

1 lie tet rahydro-a-napht ha lidc of 2-li\ (Lroxv-A-naphthoic acid gives 

rise to K*d azo-pigniypits.* 6 *** • 


•\ / 


v 1 1 a \ 

*:x f' 

i’ll. 


\ .;ri!,nu, 

\ N N* 





CONlKhoil., 


# w Anderaert and Sclu.bel, Soc Cliem Ind Panic, L' S Pat. 1233742 ; J , 1917, 
1002. • ’ 

” M. L. and B , Ger. Pat. 291790^ J., 1917, 23W. 
u M. L. and J) , Ger. Pat. 2951 8y, J 17, 280 
M List and Synthetis Patents Co., #U8. Pat. 1215359; J , 1917, 38*. 
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Aa interesting development in the art of producing insoluble azo- 
colours on the fibre arises from the discovery that certain of the inter- 
mediates employed in coupling with diazonibm salts hjive considerable 
affinity for the textile fibres. 

Anions these mordanting intermediates are # tjie* acvl derivatives 
produced bv condensing 2-hydroxy-3-iuiphthoic halides yv their O-acetyl 
den\ atives with 2-amino-5-naplithol-7-sulphonif acid (J acid). The 
product , 2 , -hydroxy-‘f -naphtlioyl-2-amiuoT)-naplithol-7-sulphonic acjd, 
which gives in alkaline solution the typical yellow colour of the alkali 
salt of an arylamino derivative of 2-h\dro\y-3-naphthoifc* acid, is 
ahsorhed by cotton from alkaline solutions and hv silk from dilute 
acetic acid solutions. It combine* on the* fibre with 2 molecular pro- 
portions of diazonium salts, and in this way useful d\cmgs fast to wash- 
ing are obtained. M • 

An important group of developed dyes giving fast black shades on 
cotton and linen is obtained by making use of p-ammo-azo-compounds 
having the general foimula Ml.- U N/ K N (Aik).*. These compounds 
aic obtained by coupling with tertiaiy amines, It N. (Alk)j, either (I) 
mtro animat ic amines, NOj LtNII,, or ae\ l-p-diamme>, MIAc.K NHj. 
In the former case the reipined p-amino-azo compound (1) is obtained 
by Meldola’s method of reducing the mtro-gump. In the latter case 
this result (l) is produced by lemoving the ac\l group b\ hydrolysis. 

'file Miup/st e\amplo4)f this group is the developed dye (11) produced 
liv diazolising I dimel liylammo-4'p-aminoazobi nzene (1). 

Nil/ X.N\ ' N (('ll ;)j 


and by coupling, its diazo-denvative with the anilide of 2-hydro\y-3* 
ir jiaj> atlioic acid.’'' 


y 


N N— \ X N.N< (C’l f ,) . 

Oil 

OONIICJI., 

II 


The dveing mav be varied by using more complex arylides of thh 
hydroxvnaphthoic acid, and by starting with the homologues anc 

^ Gnesheim-Klektron, Gor. Pat. 29571*'' ; J , 1917, 542. 
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derivatives of tlje foregoing anmmazo-deriv alive (I). The tertiary 
amine may be dimetlivl-wi-toluidme, dnuethv 1- ^-naphth vlamine or 
their homnlogyes The Vouphng bases may be b mt ro-o-tolmdine, 
b-mtro-o-aniMdine, or Mimlarly eonstiluted nevlated /ediamines.** 


unrci i omm Azo-lh^s 

Drnrt <ntton salt dyes having th< property of developing on the 
fCljre intense shades of bluo,k on Huf.sCjumt tieatment. with diazo 
compounds are obtained b\ coupling t hr bisdiuzonmm saJt of i.l'- 
diammoazoben/rm* or its homologies with one nmheular proportion 
of e.hromot iopie a. id (1 N-Jiliydroxynaplifludone ;; (i-disiilplionie. and), 
and. one moleeiilai proportion of w-phenvlencdiaimne The*azo- 
domjiound made b) coupling /'- # mf roambne with ^-rie^uline (.‘l-nimnn-l- 
met!iov\ -1-rne! h\ Ibni/ene) leads on mild ij-duelion to the intermediate 
diamiiioa/o ( ompuimd (1), • 


oril; 

NH X N"N V " ' Ml, 
r*l : 

I 

which on bisdiazot js.ition, and touplmg with the foiygmng inter- 
mediates furnishes life (Tis.izo-d \ e (II), g,u„e violet cliadcs oiT cot ton. 

* ecu, 

I oil oil* 

MO N * „V ' , „ , . 

NIC oil, ' ' VtO s , so ^ 

ii , * . - 

Black shades are developed by«he further a< tion on this silt dye of 
/j-nitrolx nzenediazonium chloride 99 

Hie production of direct cotton azo dyes from .J and is exemplified 
by a seriee of tutraki.vazo-derivaf i\es in which this anunonaphtho]- 
uul phonic acid (m alkali?*- solution) is the penultimate conij»on«*nt and 
resorcinol t he final component. As an example of this group 1 he follow- 
ing dye may be formulated : — 

* Tills pan-lit contain* a reel j* for pmdue.iffc then* dcw.-luiu-d azM-i.igme.ff* on 
the textile fibroH. j # 

** lUugwitz aud Akt.-Gc*. f. Amlinfabr., U.S. Pul. J2o UlZl; ./ , 1017, 211. 

ii 2 
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Tim dye and its analogues furnish i)Iue sliacjes oi/cotton, which, 
owing to the presence of the resorcinol complex, are increased in fastness 
to light and washing by subsequent t fragment with formaldehyde. 100 ' 

A group of trisazo-dves, halving the valuable property pf dyeing 
both cotton and wool directly, is obtained by an application of 
chromotropic acid (l.8-dilfydroxynaphthalenc-3.6-disul phonic acid). 
This acid is first coupled with diazotised p-nitroamline (or p-amino- 
phenylglycine), and the monoazo intermediate is then coupled wit’ll 
bisdiazotised benzidine. The second disazo intermediate which still 
contains a diazo-group is then* coupled with a-napht hol-5-sulphonic 
acid to yield the t'isazo-dye 1. This dye gives a blue tint on nnmor- 
danted cotton (sodium sulphate bath), and brown to black shades 
on wool (acid sodium sulphate bath). A similar d\c (II) is produced 
by coupling chromotropic ac\d successively with di phenyl bisdiazohium 
chloride and diazotised picramic acid, and combining the resulting 
diazo-disazo intermediate with a-napht hol-4-sulphome acid. 


OH 


OH OH 


I 'I 
\/ 
S0 3 1I 


-NsCJI.CJI.N,- 
* 80,11 

I 


I i k 


N 2 OJl.NO,> 

'80,11 


These tpjsazo-dyes when on woollen goods are improved by after- 

chroming. 101 « * 

OH * OH OH HO NO, 

tVH.-N YV N --( / 

SO J H- / ' X/ x/ \so 3 ii n ° ! 

II 


The marked influence of the unsaturated styryl-group in deepening 
the Colour aud increasing the affinity for cotton of the azo-dyes made 

100 Akt.-Oeu. f. Aniiinf., Eng. Pat. 10*967; J.. 1917, 1174. 

101 Sfcebbina, U.S. Pat. 1235263; J. t J917, 1043. 
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from mono- and di-aminostyrylbenximinazole bases is the subject of 
a research by K^un and Jurkowski.* 10 * These basgs diazotised and 
coupled with /i-naphthol-3.6-disulphimic acid give direct jizo colouring 
matters dyeing cot ton in intense reddish violet shades. The azo-dyes 
from the corresponding aminophcnylbenziminuzolos yield only light 
violet or lilac shtdtfs. * # 

The stvrvl group is a typical auxochrome displacing the ultra-violet 
fluorescent 1 into the visible* spectrum. 

• p-Dtstyrvlb.'nzmeg prepared from fcercphtlmlic aldehyde and mag- 
nesium bonzvl ehlorule, is a coloured hydrocarbon with very powerful 
fluorescent properties. *•» 

' Nxmr 7 ’ \’ii rn ' N 

. \ \_/ \_/ 

The ])utzo-Kme l \o)\ • 

The utilisation of ammo -deiivnt jves of anthramimoiie in tin* pro- 
duction of azo-pignnuits Imida additional interest To a recent study of 
the diazo-dcnvat jves of these amines 

!•> di azonuim silts of tin* anthrutjuinorie senes an* remarkable on 
account of their comparative stability! Anthraipimone-I -diazonium 
chloride (I) dissolves unchanged in boiling water and crystallises 
therefrom on t[p* addition of sodium ehlorule solution. The p-chloro- 
derivative of this diazonmm salt,' is aUo very stable. Adit hraquiuonc- 
1.4-bisdiazonium ehlorule (II) can also he salted out. flora its solution 
in bailing water. Ant hra(piinnnc-2-dinzonium salts are less Htable. 

These properties suggest that the eaib^nvl groups of ;Tnt !ira»juinone 
have a stabilising influence on contiguous diazonium groups, since the 
foregoing stable diazonium salts all contain the diazonmm and carbonyl 
radicals in close proximity. ,0 * 


CO ; ■ • N.L\ 



(()•• N..CI 

/•\/ \/\ 



I. 


II. 


m Ber, 1916, , 49 , 20M1 ; J., 1017, 209. 
m Kauffmann, tffrv, 1917, 60, »15; J., 1917, 706. 

104 A. 9ehaan*chmj/t, Be§., 1916, 49, 2«7H ; J., 1917, 209 



Another step nearer to tin isolation of the hypothetical p-diazoim 1110- 
benzene (I) has hern reached hr the production of, its simplest acyl 
derivatives (II) 

Nil , NAc ' 'N CO 


/% 

/\ . 

/ v /\ 

/ ^ Y 

1 II 

. |! 1 ! 

I ■ • :! 1! 

■ / 

„ \/ 

/ \/ 

/\ 


' /\ 

N N 

N N 

N N 

I. 

II. ' • 

III. 


The formyl and acetyl derivatives, prepared h\ addiny Inpnd nitrous 
anhydride and ether sueoe.+uvely ».to an acetone solution of formyl* 
/i-phOiylemaliamme and acetvl-p-phenylehediamine respectively, are 
pale yellow compounds c\olvimr nitrogen dowlv at the ordinary 
empriatine, and passing into ill-de/med lestnous piodnets.j The 
benzoyl deiivative. similarly prepaied, is stable under at mo, spheric 
conditions, and so v,1ho is the henzovl derivative (III) of yediazoimino- 
liapht halem *. 105 'These diazoimides all couple additively to form 
azo-compounds with phenols, naphthols, and reactive aromatic liases, 
such as the naphthylamines and ?/i-phen\ leiiediamine and its homo 
loglies. 

A comparative study of the diazo-denvatives of the sulphonic acids 
of the <>-, m-, and p-ammophenols showed that the i. diazosulphomc 
acid and its salts had the internal o-diazo-o\rde struetuie ( 1 ). 



SOA l (Na) 

I —Yellow 
4 o-dmzo-nxide. 


Oil 

(YT ! 

— N, 



y),.Na(B) 


II. — Colourless II I. --Yellow 

diazonium suphonate. p-diazo-oxule. 


The p-diazosulphomc acid is in reality an internal diazonium 
sulphonate (II). Wlnm neutralised with alkalis or has- s.this substance 
gave yellow salts pmbahlv possessing the p-diazo-oxidc configuration 
(III). Stable yellow salts were obtained with the bases piperidine, 
dibenzA lamme, and brucine. 

The meta-diazosulphomc acid is also an internal diazonium 
sulphonate (IV), 


106 Morgan nnd Upton, Chem So? Tray# ,,19^7» til, 1N7 ; J , 1017, dt9. 
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HO 

/ 

V 


N X 

'^>,H 


80,11 

>011 

Oil 


kV • V 

• ♦ 

but tin-' compound Oiows no disposition t<* \ i«*ld an internal metal 
diazo-oxide, and when treated wit ii alkalis or oases, espeei.dlv ammonia- 
if loses half its dia/o-nit rouey and passes mto a \elluw azo d\e (\ 
Other yivest leators have also attempted Without miu:os to obtain 
the internal >/i-diazo-u\ides The non-e\ist*nce of the^-e mot a 
compounds sn^ests an alternative tpiftionoid constitution for the 
o- \nd p-diazo oxides (\’l and Yil). 


0 


X 


0 


VI 


X .N 

VII. 


C'hnnvu' Salts of Moiifnut I)>/cs 

An i inje minis* process 107 of producing the soluble chromium halts of 
acidic dves is achieved b\ jirodiuni'j a -oluhle .solution* of a chiomic 
compound and then tieatinu this substance with a mordant-forming 
dye. Sodium chromate 4 is heated with iducose solution ^it 8U 90° C. 
until the chromium is reduted to the tervahuit condition. The alkaline 
solution is neutralised with a(ftie and, and'treated with alizarin blue 
paste or otlicr similar nioid.mt d\e The resulting soluble chromic 
salt is ut disable directly m the d\e bath , its eo-orjlinated character is 

manifested by its resistance to the ‘action of atjucou.s alkalis.* 

• % 

Vat Dves 

• • • 

Considerable activity is still beine manifested m researches on the 
vat dyes These investigations deal either with the improvement of 
known dyes, or tint discovery of new colouring matteis amejyihJe to 
the vat process. 


106 Morgan and Tomlins, €hem. Soc . Tr<mt , 1917, 111, -197 , J , 19J7, 8G6. 

107 Drejfus and Iteckers*An\)me and Cheyneal Works, U S Tat. 1228089; J., 
1917, 867. 
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• Indigo. 

The .shortage fti the supplv of indigo, which existed from the out- 
break of war until the- hitter |»:Trt of l‘.)lf> f has stimulated in a very 
marked degree the cultivation of the indigo plant, fn British India 
the total area under indigo in 1010 I7 # was 75(>,1<M) lucres, being 1H° 0 
in excess of the acreage of the preceding year: • The corresponding 
increase in the total ynJd of indigo was 75%. In l‘Jl5 the amount 
of natural indigo imported into the United* Kingdom was 25 157 cwts., 
whereas m 10 months of IDIOMie import was 28,215 cuts . the latter 
is practically equal to the largest annual amount of synthetic indigo 
imported into the United Kingdom during the penod 1911 15, the 
maximum being 28,302 cwt*. for < lie year 1912. This mciease in the 
cultivation of the indigo plant is being accompanied by a systematic 
and sclent i lie inquiry into the agricultural conditions affecting the 
growth of the plant, and the formation*)! lndiean. Not less important 
in the piodm t on of natural indigo is the part played by the haeteiia 
in the steeping vat>. Numerous species of bacteria have been isolated 
and ceitain of these species ha\e been' classilii-d as bencticial or 
harmful. This investigation lai'-es the hope that an imptovoment in 
the formation of natural indigo may be biought about by controlling 
the bacterial fermentation in the \at. 1<H 

These important additions' to the supply of natuial indigo, coupled 
with the extremely favourable output of synthetic ‘indigo Id, from 
the Kllemiere Port works, should sei\e to m,ak»; the Bntidi Umpire 
self-contamed as *‘gards this important vat die. 

The condjtions favouring the foimation of indigo from indican- 
contauung varieties of indigo plants cultivated in horniosa have b(*en 
studied. The optimum temperature f >r the hvdrolys's of mdican is 
-50° 0., ho indigo being produced at 80 U At (>9 70 the indigo 
red content is greater than when steeping is earned out at It) 1 50 U. 

Tlv 5 foregoing activities serve to indicate that the struggle between 
natural and synthetic indigo has noi ended finally m favour of the 
latter. Improvement, s in the cultivation and production of the former 
are evidently quite practicable. On the other hand the possibility 
of improving on the existing svnthetic processes is not excluded and 
several researches on these lines are now in .progress. 10 * 


108 A. and G, L Howard, Bull Ao 07, Agric Res\ Inst. Pusa; J , 1917, 130; 
D. l\Hoxd, Agric. J India , 1917, 1?, I ; J., 1917, 33il 
ef. Cone, U.S Tat 1211413; J 1917^211.*^ 
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Imhtnthn nv Val Dij< $ 

• 

Tin* ehlormatJtm of mdanthrene Ifliu* greatly increases t ho fastness 
of this ddmlroazme derivati\e to li^ht and to the action of hypo- 
chlorite. JJnoliter shades of blue are also obtainable by this sub- 
stitution. 

'1 he t ri- and t<^ r^-chloro-demat ives prcpai eij by < he action of chlorine 
m e.\( ess f it t tie jM*i at uies not greatl\ exceeding 10 (' on indant li/ene 
suspended m .m ineft org.mir Inpud are chaia* tensed b\ the foregoing 
property."'- 

Ihe < In hloioindant lnene *jesiilt mu from the action of sulphur 
chloride* <»n lndauthienc suspended iu*an inert Inprid at a tempeiuture 
below (’ faster to light tli^n Ihejuund known as mdanthrene 

hi «o* (K'l) (dn hloromdant Jirene), and ne.1il\ as fast as mdanthrene 
.blue (it (dibronioimlant lire ae) I lie new product is also suitable 

fm tlje manufat lure of li<?hl l«lue pigments 

Leuco mdanthrene precipitated h\ a<*idif\me an mdanthrene \at 
i'* oxuli^isl, \ ie|duiL r mdanthrene blue m a \ei\ ! i 1 1 « * 1 \ dnided form, 
suitable for the uiauufactHre of pigments ,M * 

►Sill phur d \ e. of t he \ at series a ie pioduei <1 l»v lie it mg ant Imupiinunc 
or • mt liranol with alkali thiosulphates The piodm Is are insoluble 
111 Water, oi .Ojinoiis alkalis or <ilk.di sfilphide. When ledueed in an 
alkaline Nat these thionated piodm Is ndd soluble lelleo deinativos, 
d\cmg cotton pi oil \ e (o olne brown shades fast to ehloime "* 

# * nl In onr 

\nrw s\ nt hesis 1 ,4 of benz.inthroiiederivaf rves has been accomplished, 
the start mil' point being' 1 jdieu\ Inapht l^lene 2 d-dn arl.ow lie acid (I) 

, | ' ! ' r«».u 



1,0 M , L and It , (ter Put 29»>8 1 1 . ./ , 1111 7, 5111 

111 Cliein Ffthr ( 1 rie-d.emi- Klekt r.m, (lor Put 298192, J, 1 '*1 7, W*! 

M , L and B , Oer Pat 294830; ./ , 1017, 7 h 
" a R- Wedekind and Co!, Oer. Pat. 297UKO, c f Oer Pat 298207, ./ , PM 7,, 839, 
and Eng Pat. 19435/1913* # m 

,M Heliaarsehninlt, Her , 19^7, 50^21)4; J., 1917, 591 
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This acid yields benzantkronecarboxylic acid (II) on treatment with 
concentrated sulphuric acid, or an warming its benzene solution with 
phosphorus pentachloride, the Residue, after removing the solvent, 
being tieuted with aluminium chloride. f 

Both these acids on condensation with benzene and aluminium 
chloride give rise to benzoylhenzalithrone. ^ Mdnobromophenyl- 
naphthalene-2 '1-dicarboxylic acid condenses in a simjar manner to 
yield bromobenzoylbenzanthrone. In preparing 4-phen) lnaphthalene- 
2'.3-dicai boxvlic acid bv alkali fusion of allochrysoketonecarboxylic 
acid (111): - * % * 



III. 


it was found that a small amount of bluish violet vat dye was produced, 
which is probably dibenzanthrone (IV). • 



O' 

'IV 


An oxidation product of this complex dibenzanthrone (IV) is heated 
with p-toluidine and boric acid. The product yields blue hydro- 
sulphite vat, from which cotton is dyed in olive-green shades of great 
fastness to soap or chlorine. 116 f 

The ( ,ase is employed only as a condensing medium, but other organic 
liquids of high boiling point may be used, such as nitrobenzene, naphtha- 
lene, or crcsol. 

m Ieler ami BASF,US. Pat 1207762 ; 191?. 181 ; cf. U.S. Pat. 1098427. 



OOLOUWNO MATTIES AND DYES, 


123 


'fletxzoquinune Vat Ct^outs. 

The commercially imj>ortant vat. dyes having a qymonoid structure 
have* generally so far been derivative* of anthraquinone. A significant 
extension of this group of dyes to derivatives of the simplest aromatic 
quinone, namely. />-beii7oquinono, has recently been made known. 

The pom-quintn^^ when limited in a suitable' organic solvent, with 
arylaminoacetiii acids, give rise to aoylarnino-denvatives of these 
cjuinonos, which havPthe property of reducing to soluble leuco-deriva- 
tlves in the h\ drosiilplntc* vaj 1 l^’se leueo-conipownds have an 
a (Unity for the animal fibres.* 1 * 

The compound from phcnylglycinc*and /t-bonzuqutnnnc 

Clf** (’() • 

(Vll.N(CH-)(\ N*X(CH,)(\,ir, 

corn 

is a bfown erystallmc* powder * panngly soluble m the \olatile organic 
solvents, or m aqueous aeids or alkalm. In an alkaline hvdrosulpliita 
vat it gives a colourless lciicn-denv.it i\e, which •!> oxidation yields 
yellow tints on the animal fibres DjeMoroquinnne or eldoranil can be 
utilised in the production of these vat d\<-s, the eolourless lcuco- 
derivatives of wlneli also gne yellow tints on wool. 

Similar products, suitable for vat d)eing ,,? ar<‘ obtained by licating 
at 180 J -2(X) J with copper powdt r, or some othei metal (<•</., zinc-iron), 
the following aeylamino-denvAtiveH of halogeimted benzotjumone 

^CCl • C() x 

UI.NHC; CNHCUI, 

N co • ccr/ 

a 

z - N AVI -CO * 

Cl< /Nil (’ x C Nil / \<j| 

- CO CCl^* / 


Sulphide Dijes. 

An instructive summary of our present knowledge of sulphide dyes 
has been compiled by Rowe. 118 

This group of dyes undoubtedly includes a section containing the 
thiazole nucleus present m pnmulin and dchydrothin-yi-tohndinc. 
The yellow, orange, and brown dyes derived by the action of sulphur 

ns Ilomolka and M. L iu»d B,UH Fat 12o0lC3, J. t 1017, 2 11. 

1.7 Kalle and Co, US Pat 1200212; J , 1017,211. 

1.8 J- Soc. Dyers and Colon* Is, 1017, 33, 0 , J 1017, 20H. 
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on C-alkylated diamines of the benzene and naphthalene series probably 
belong to this group. The *nitroamino-derivatiyes corresponding 
with these diamines are also utjlisable in this condensation, but the 
presence of alkyl groups m the aromatic nucleus is essential in both 
instances, these side efiains furnishing the carbon atom of the hetero- 
cyclic thiazole ring. “• Providing that alkyl groypt are present, the 
flulphonic or carboxylic acids of the benzene, diphenyl«or naphthalene 
amines (cr/., ethyl-a-naphthylaminesulplionic afuls) are amenable to 
the sulphur treatment. 1,0 . 

The drain on coal-tar products for higfl explosives has led to a search 
for intermediates in colour Making from vegetable sources. The 
gums e>r gum resins produced from plants of the genus Xanthorrhaa. 
when treated with alkali and sulphur, or with sodium sulphide', yield 
sulphide colouring matters dyeing in various shades of bronze', browp- 
grev, or black. 111 These investigation are' comparable with t hose of 
Oi’oissant and Bretonnie*re, who more than 10 \ears ago sul>joete*d a very 
large ami heterogeneous group of organic waste' products to the alkali 
sulphide'- fusion freTm which investigation,. heiwever, only one* sulphur 
dye, namely, cachou de laval, was obtained. 

More* (h'limte products containing nitfogen, as well as sulphur are 
prepared by fusing witJi nlkafi surpfnVh 1 , the* nitro e>r mtroso deu\ .itives 
of yucca gum (freu n‘ ’XanthoKrhwa mborca oi* V hast il is) or of Congo 
resin (from Hi/mniroa verrucosa or . Copaifera copal^ina). The azo- 
derivative's <J vae*ea ghiln, prepared by coupling the* gum with ebazonium 
or bisduizonmm salts in alkaline solution, can 'also be used m the 
sodium sulphide fusion. 1,1 > ^ r - * # 

'rhe e>rigirtal Vidaf sulphide black was obtained by the fusion with 
sodium polysulphide of p-pitrophemol or p-afmnophenol. The eliscoverer 
now precludes a sulphide black by heating p-ammophenol with sulphur 
’and resorcinol eir m-phenvlciuvliainine in a reflux apparatus. 121 

The residue's from the manufacture of sulphide (lye's contain sodium 
thiosulphate*, which is decomposed either with warm sulphuric acid, 
or with an acid salt, evspeoiallv sodium hydrogen sulphate. Sulphur is 
precipitated and rehfverfl.l, and the filtrate contains crude sodium 
sulphate. 184 

1,9 Akt -Go* f. Anelinfabr, Ger. Pat. 295251 ; J , 1^17, 211. 
iso jf Pa^er und Go , Ger. Pat. 295104 ; ./ , 1917, 211. 

‘2i Miller ami Irlam, Kng. Pat. 19M53; ./ , 1917, 500 cf. Eng. Pat 1489 of 
1873. 

>* G. II. Frank, Eng. Pat. 105118 and 105119; .7,1917, 542. 

'^idal, Eng. Pat. 1051(52; J , 1917, 542. , 

»* Akt.-Ges. f. Anilmfabr , Ger. Peit. 295£59 ; 1917, 647. 
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•This review is prohablv even less complete than its forerunner, 
because of the difficulty of obtaining information aft to the trend of 
colour research in German* ami Austria. The volume of investigations 
published on dyes and their accessories in available European periodicals 
and patent literature is, however, remarkable, considering the dis- 
tractions of the w Iff. A striking feature of #he year has been the 
marked increase m tl^* patenting activities of«Vmeijean d\e producers. 
It is evident that these manufacturers recognise fully the importance 
of research m this branch of .ytpflcd chemistry. 




t'lHKKS, TKXTIUiS, CKI.I.UDOSK, AND I'AI'KK 


IW .1. K. HiiKiiis, A.Cti I 

Ch'misf, Ihifiih CcIIuIuhc and Chemical Manufacturin'/ Co , l.hl 

TilK period under review, may be regarded in this, as in all other 
industries, as mu: ot transition, charai tcrised l» v two governing 
inllnenees: Adaptation to the tempoiary sti uigency ot v\ ,ir < onditiona 
and preparation for developments and rephu cmeuts .liter the war. 
The wit hdrawal ol labour and the strict ( lov eminent <ontrol of all 
sources of snppl\.iha\e been disturbing liiflucmes, having both 
temporary and permanent results diflhult to estimate. As regards 
indiistnal research and invention the conditions have been both 
stimulative and relaidmg. The scarcity of published reseaieh work 
of fundamental inteiest is rather notneable, nevertheless a very 
considei able a» tiv it y has been manifested in the <elliilosc industries, 
particularly in the search for .substitutes for materials ,md products of 
foreign 01 igin , , 

Fimtl'.s 

Colton, d. II. Baines 1 has made, a close T tudy ot the mineial con- 
stituents of cotton lint with special reference to the alleged sophistication 
of certain Indian cottons by hygroscopic salts with a view to increasing 
* weight He concludes that such general allegations are without 
foundation, but points out that Cotton cellulose and pectins combine 
with some ot the constituents ot salino soils, either by adsorption or 
chemically, in the < oyrso of growth. Further, genuine cotton fibre may 
contain upwards of 1 / ; of ash constituents, and the presence of highly 
varying quantities of silica seems to have escaped attention hitherto. 

K. 11. Vakil- has published an important, paper on cotton-seed 
product's, dealing particularly with Indian cotton. According to 
statistics quoted, the recent annual production of cotton in India 
amounts to 800,000 toils, which is equivalent to nearly 1,870,000 tons 
of seeds. 'L’lie Indian seed differs from the Kgyptian in being covered 
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With a fine down or “fluff” which is removable by suitable “(Minting ” 
machinery, vieldiftg 10- lb of lint Cottonseed debater fibre is 
therefore likelv to boeonif a \ aluableliy-product of the oil seed crushing 
industry a\uilahh* in fairly substantial quantities as raw material for 
the paper and ^elluloM' plastic industries. At present, the seed is 
usually eru-hed wi»h the “Huff," but as the lager readily absorbs the 
oil and causes beat ini' of the mass by fei mentation, its removal at an 
earl\ stage would improve 7 he storage qualities ot the seed and increase 
tlie Vleld of oil 

One of the most tioublesome impurities of lotton and linen fibres 
is the highlv resistant \egetable proton. Many of the irregularities 
in chemical beha\ lour, genei ally a^ribut^d to the tat and wax, are 
otten imn’e pmpcrh to be*s»mglit for in tin* imperfect ivmo\al qf the 
original proteins, tra-esut wlmh can be dete< ted by jhe “ ehloroamme ” 
reaitiyn t \en after sev< i.iPt le.tfments w ith boiling alkali H S Levine 1 
hluuies these mipui Hies for tin* subsequent yellow mg o! ble.u lied cotton 
textiles and prupti'i s to iemo\e them b\ digestion with ■ lilt ures of 
Hiutahle ldctina o K'»hm 3 * 5 •'linihrlv proposes torrent the iaw goods 
with a o 1 solution of pun-realm or other proteo|\tie and lipolytic 
cn»yines .md ( 1 inns to dispense w’ith the usual boiling out treatment 
with alkali • 

Freibergei ’ disi-ussrs the determination of -dialled “wood gum,” 
w huh is not a \ cry aptly chosen expression for the lomplex mixture 
of matters extracted from raw oi impel fe< tly bleat lied cotton by 
tieatment with •sodium hydroxide m tin 1 » old for 2 1 hours. This 
(.omjtlex extract nr y Ik* separated into tin (, e tract nTiis b\ the successive 
addition of alcohol, neutralisation by by <|roelilorn acid, aud at ldilicat ion 
with hydro, hloi ic a< id. Tit* main const ituent > ot these three fractions are 
respectively -alkali -oluble ‘'cellulose, ” \y hm or wood gum proper, 
and fatty acids, but tin* separations cannot be regarded as m any way 
sharp and the procedure is extremelv tedious. • 

After cold extraction the cotton is^boiled with 1 ; -odium hydroxide 
for o hours with exclusion of aft and the addition of a little resin and 
dextrose, under which conditions the lo^ of .weight of the eellulos- 
proper does Tiut exceed 1 . Tlu; above method may be useful when 

it is desire 1 lo differentiate between sup Tliei.dly blea< bed, impertcf tly 
purified cotton and ittton which has been chemnally modified by 
excessive bleaching 

The question of the nature of hydrated cellulose is one of exti.me 

3 ./ Ind *En%. Chtin., 1910, 8, 2118 ; J , 1910. « * 0. 

* Kn/. Pat 100,221/1910; J., 11110, 1007 

' Z. anal.Cfeip,, 1917, 50, 299; J , 1917,923. 
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interest as an example of the intimate relations between the chemical 
and physical modifications of the colloidal condition. The hydration of 
cotton cellulose may be produced by many chemical agencies and even by 
mechanical treatment in presence of water, and may be described as a 
condition of inter molecular distension, whereby the irface reactions 
are largely increased and die “ adsorption ” phenomena correspondingly 
developed. U. Haller* has made some import oil olncrv ations on 
the ultramicroseopie structural differences between ordinary and 
mercerised cotton and has established the fact that in the latter the 
micelhe are more widely separated than in the original membrane and 
therefore [icnetrable by particles of larger dimensions. 

A Committee has been formed in Manchester to act m conjumtion 
with the Department of Scientific and Industrial It 'scan h, to determine 
the best means for encouraging research and tcclmi< al cdiuatnm in the 
cotton industry . 7 

I'hu, llni)}>, and dale. There ( are few additions to the literature 
relating to the standard bast fibres. S. II Higgins, following up his 
previous study of the chemistry ot flax wax', m which it was shown 
that the wax of linen fabrics could not be advantageously attacked by 
boiling with soda alone, has regarded the presence of this wax as Ine 
chief Kiiuon d’ttn: of the ttdious preliminary lime boil and “ black sour ” 
and claims'* that this treatment, with its attemlant danger of lime 
stains, may be a\oided by a preliminary extraction of flic goods with 
volatile solvents, after which the soda boil may be applied direct. 
The flax wax thus obtained is a complex mixture from which the true 
hard wax may he separated by suitable punfuation. In times like the 
present the wax by product p< messes a very considerable mm menial 
value, but it remains to be seen whether the treatment proposed is 
technically, and economically justified. 

A new process of retting bast fibres by pure cultures of bacteria, as 
applied to hemp, is described by Rossi . 10 This process, in which 
specific poetic bacteria, such as />. cofficsu, are employed, may mark the 
beginning of a new era in the industrial preparation of bast fibres and 
is worthy of the most serious attention. It is stated that the action of 
these bacteria is perfectly specific and a complete resolution of the 
peetie binding materials is brought about w ithout the slightest deleterious 
action on the cellulose. Hemp bast tissue is raj/idly resolved into its 
constituent elements and may be kept for years in contact with the 

• K oil aid Ztxts , 1917, 20, 127 , J , 1917, 923. 

•J, 1917,440. * J , 19 U, 902. 

9 Eii#. 1'nt 102,692/1916 ; J., 1917,211. 

10 Bull. Agnc. Intel l., 1916, 8, 1067 ; V., 1917, 79. 
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living bacteria under aseptic condition- without appreciable weakening 
of* the fibre -mature. Tlie proee--«ha- the advantage of )u*ing an 
aerobic one and tin* deleterious organ^-m- ,m» -appro— ed l»v aeration 
A fuolorv l- working m FPame with tin* imM tin mn aging rt^ult > and 
tin* tjiiaht v <>t tin* fibre i- -rated to n * -upmior to that pro bleed by the 
older method- of %-ld letting «rhe hemp i- pi t teiaMv -mP hod in the 
green state and the (fi led material ma\ be -tmvd The fibre retted after 
.soup lung i- -moot her . more glo— \, and le-s' divided than ordinary 
hemp, bin a -light bm-hmg plane— -nth. e- to impart the no<ossnry 
degree ot fmene— 

In tln„;.i-e of flax plant- grown for -^od, -I Iholin 11 proposes to eitf 
the In ad- at matwutv and leave the -talk- -landing until a natural 
retting pro. e-- has taken pl.n'e undcf the a? yon of the weather 

M^'< I* '(' J r td,,.. Owing to tin* -eaiaitv of law materials 

< i ■ m t * • 1 b\ the w.u, iinie.i-<<l attention ha- li<*eti dnoctod towards the 

utili-at'on of -ub-timte- for -t.iTniaid libre-, but m tin- eountiy no \ eij,v 
-ti iking i e-ult - hav e been i en« lied ow mg to the fa< l that in s<> fa i* ms 
s'ldi -ul»-t it nt c- aie of o\er-ea- oiigin tilt V aie^u-t as diliieiilt to 

obtain a- the oilginal alt nib III OeinuiiV, oil tlie other hand, new 

-npplie- of * ot ton and juti* hav e lieeu < ill otl‘ a- far a- po-, slide and it 
ha- N en nei e--ai \ to make n-e of the Kniopean fibres such as flax and 
hemp -npplemeiiti 1 1 b\ 'll* h -ill i- 1 1 1 Ut • *- . 1 ' tail Ik* pioibieed i’ll the 

(otinliv In t lev lew of tin* textile -* 1 1 i-t 1 1 1 1 1 e- w lih li have been 

employed m ibly, M.t-.-m rofei - t.» papu \ ,n n-, w hn b hav e undergone 
an eiioinioii > dev » lopun nt, ami to the attempted re-us< nfition of the 
nettle libie indu-tTv * ’file nettle \ lehl- In of libre^ aleillated oil tin* 
gi ieii # -teni, and an o> gam-atiou lon-i-tieg of over 1 Lf ,0( X l per-ons was 
engaged in <ulle<tmg the -tern-. In tin oar Ibid, I.GdO tons of drv 
stt'in- w;i« thu- obtained for fibie liMinif.o tut u The stems undeigo a 

< hemnal letting pio.e-- in wlinh the piotein i- not (oagnhtted and # 
are biokt n in the sum* mannci a- flax -tern- In a reei nt Ihille^in of 
the Inijiei lal In-titiite a -ample of n/tlc fibre from India has 1 km i* 
reported on. I he fibre wa- n^f well piepared, having only been* 
treated h\ meihannal mean- The (legummed filue might be of interest 
for mixing with jute and hemp but *annot b^regfn ded as a satj.-fm tory 
Mib-titute for llax or ramie Pom the point of view of strength and 
spinning (pialitie-. 

Among the minor dev <*iop!iients m ( ouiie<*tion w ith new* t<*x t ileWi l»rc« 
may bp mentioned patents relating to the treatment of papyrus 14 

,] r < Pat 120 Jo Pi , 11117. 212. 

1 * /*. rt'K/sw. ('hem., 1917, 30. ‘<7 ;,J. 1917, "*1:1. 

u Hull. Imp. I*it , FJ 17, 15, 7 , , 1917, 1< 0 {. 

u 0<r Pal. 291302 mI . Ill 1U, 83-t. 

0 r 



osier bark, 1 '* and the brooiv plant 1,1 As a substitute for jute, Hifn<>'us 
mnnuhinis and allied plants of the order Maimed yield fibres of very 
nindlar appearance and properties. Several samples of such fibres 
have been examined atjthe Impenal In-titme ,! and found worthy of 
attention but interior to jute of the lir^t quality Auording to 
Vouriiasod' //idv 1 //? fibre \ mhls alter bUa< hi a cellulose of fine staple 
superior m absorbent power to oidmarv lOtton 

In the same bulletin of the Imperial 1 n^tit u^‘ a number of other 
fibres produced in the Ihitidi kmpitv are de-mhed Among these 
may be noted a fibre obtained froiy . /W/pen }i uln'o^i, widely 
<listributed in South Afina ;uid Known b x ally as This 

fibre is exceptionally inh m lellulose and lias bet ti suggested as a 
substitute for Si--.il lietup, out it is \ery mm b interior m length of 
staple The same plant also y lelds a \egetahle down ot the kapok 
c , lass ) Known as . ,/nwi , wlmli m buttle and <on-ideiahly inferior to 
genuine Kapolv ill ivsdlem e 

Ku l*uh —i ) wing to the war, Kapok hasacqiuied a vastly im rea-ed 
interest as a stufling foi life -aving appliances at sea, and samples ha\e 
been submitted to the Impenal lustitute’fiom the Sudan and from 
Togolaud, 111 which latter <olon\ the (lermans had developed a 
substantial industry. (’ K (Vos- and K d l>e\an |s lia\e contributed 
a \ cry important study on Kapok, dealing with its speutie < haracter- 
i.stie- and eommeieial valuation The value of t h r genuine kapok 
‘depends on itscapmity ot i e-i-t mg the penetration of , w atrr o\ er very 
prolonged pmods ot immersion This pioperty is not due to t ho 
presence of specific w ater-ivpellent ( on-tituents, sm, e*the t ot . 1 1 fat, w ax, 
and resin contents arc between the limitsof Ob 1 ,s" ( , The resistance 
to water is attiihutable to din* peculiar structure of tin* fibre in the 
iorm of a thin-w ailed, resilient tube enclosing a relatively very large 
volume ot air. W hen the down is immersed in a hydrocarbon liquid 
the tubular air is not expelled and the apparent specific gravity under 
these conditions is an important measure of quality, ranging from 
0 t0< for the best to 0 f>8t> tor the lower grades. The cell-wall is to 
some extent ligmfied, but only the inferior qualities show a strong 
reaction with phloroglmmol ; relatively large pioportion- of “ fur- 
furoids ” or pentosans are present, particularly m the lower grades. In 
tins investigation the chemical type of the cell sub-t.mce lias not been 
fully .elucidated and the properties of the 1 down, partiudarly its 

11 Fr Pat -isooar, J , 1917, 131, an. 1 (lor Pat. 2977a>9, ,/ , 11*17, S69. 

“ (lor Pa*. 2D7 1 US ; ./ , 11*17, 

’’ Kn*. Pat I7.US lull, J. 1917, 131 

18 Jouni . ISoi. Dyers and Col., 19H>, 32, 27 4 ; J , 1917, 79. 
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remarkable resilience, are not luinjildrlv ^explained oil the )»,hs of 
pH\ •'ical stnieturo alone. I he de^i a e of eutieularixation or of 
Inxmn.-atioii i> [i'.‘oKil»l\ of impoit.m. e at least e.pial to that of the 

tubular thin walled striMtie * . 

Vail "<' t’’"' >•* the s M hj,.,t of a upon lo |) ^ NViiitei bottom to the 


•South . 

V'lst i aliai| 1 K part ineiit. 

of ( 

heniisti \ 

‘ Tins 

h bi i* t whnh is 

the re-i 

-taut leat -lfe.it h . 

,t V 0 

' 

a u s 


■, fs touml 

beneath .1 bed 

ot the 

IimiiU plant pi the -ha 

How 

w at 

"Is f 

•’l Spr n. el 

(bill I tntll 

< hi inn a 

11 \ .mi 1 t eehnn all \ * it - 

«taud' 

S 111 

a , 

it e* r , a \ 1 

•\ It s, If . It K 

iiRne.t, 

d bv dred.;. I-'. < 

„!i,, 0 te, 

r lo 

1.1, , 

Ills , 

ot p,o\ , rlid j, mints, and 

Mlbje, ti 

V.t'» a di'inte -rat i 114 am: 

1 w ,is! 

1 1 1 1 _I 

pro. 

, -s l it h, 1 

on the ,li ed-ei 

■or at sp, 

•' i.d fa. tm ir- on > 

bo| e 

Tin, 

'. to 

'mpanies hav e 

been < om et m*d 

III its de 

\ 1 lopinent whit h. 

ho w t ‘\ 

er, \ 

Is IT 

of \, 

■t 1 ea, he, 

I a , oiiiinereial 

staae 

1 lie < It .tiled f 1 b I*i 

' ' Is , , 

* tl sr 

am 

1 bi ittle, , ,,||t. 

unim; a fai^e 

aiMot.nt 

"1 mint 1 d mat', 

t It 

1 am;, 

s 1 1 . o»l 

2 to ,H> in 

- lies in lenirth 

blit IM. 

t* ■ \ 1 1 1 1 po-sd.iln 1( 

- ale* - 

■Oil It \' 

, I,.,. 

limited, tlioimh it mndit he 

IlilVed M 

’ Itb J'lte or wool 

It m 

\ t s ,, 

i 

limit 

lesiilts as 

mi in siilat inir 

in.it* t i.d 

I'Ut Its 

1 tills 

P 11 1 1 

ose 

tlo- 

' Hot ( o\ ( 

r the , ost of 

« i file, t lo 

11 and pm Hi. .it ion 

• ('ll, 

uih 1! 

!!\ , 

the i 

III. nine 111 

»i<’ m a In old v 

I'loutfim 

' ed ll-ijo. ellilli i'f, 

ext 1 , Kiel \ | 

< 1 staiit 

to , hemn 

-'ll pi < leesse-, of 

h \ t If ■>! \ s 

■1- \ s t be l , suit 

ot Its , 

, 11 ! 

1 «‘ii< 

1 III 

an apiito! 

!i s medium, all 

the vnJt, 

•r tissue, ot til, 

j 'bi lit 

Mlbj, 

e. t 

to li\ < 1 1 , il \ in 

ami I,*, (erial 

in linen, t 

s ha\e a!iead\ 1 

*t ell e 

I1mr.11 

it. 

1 am 

il the |e- 

■idmd tibi e ] S 

< liai.it, t. i 

U-etl b^ ,. x ,. t j,t,.,| 

lal lot 

1 . s|- 

till- 

pit, 

peihes 

!-oi the same 

r, a si m It 

and it i 
dthoudi 

does not \ leb| 1 . . 
' Hot . oiisifl, r,M 

It \ leMs l\‘\ ,,| 

idiU It 

a suit 

< e 1 1 1 1 } . 1 

, the 

able 

*e on 

n| dinar\ paper 111,1 
la" miteiial 1 0 1 
, him jiiatit.n 

b* 11 u pi 01 essef, 
that puiposf., 


. 1 /</ 1 mi! 1 (/,) i . # 

K Sr '' 1 : " 1 ' 1 A Uu- IMO.llll. of the 

im.TOM„|„, nil- of lln- M.M.I hl.t.- I ho of „|UK ,/ 

. " " »»'■ « 1 •’.It.-.., Ol . 0 , 1 ,. for ' is 

ininut.s at ton,,,, ,. .!„• s (J (■ | ...r,-,, nl „7 

-.Of .I.H.T tl. e.r .l,-,r tan,.- 'I In- n.n.,,1 „f 

' f ° n " “ f |l, ".” ,tl " il ".‘ l "tnafions* ,l.„. to lh„ » r,nUm K 

lo '-pit I, oil, .1 r,-al.-., SO that tl.o surf,,,,, of tin- fil.n- n.iimn-s 

soiih'M hat the «l.J»-«ra„u- „t a unh.-r,.! „,,,,le The ,le K 

“ '""l' 1 '’ MU ' llm K "f tl"' safes the t„n„atV,n of 
prunoumeil furrow > A. 70-0 C the e,,„ler,u„l hue, ,lM„t, K , a t«l 


19 s. Av$t . j iu u Nu l} n,,:, j t in J7) ril2 

* Z ‘ an ^ ,, ‘ Chev*, L!*lo, 29, L'llJ , ./ f Juih, sw,j 



132 


REPORTS OF THE PROGRESS OF APPLIED CHEMISTRY. 


and the cuticle is ultimately completely detached from the fibre. Wool 
may be boiled wil^i 1 ' sulphuric acid for an hour without structural 
modification, lmt if it 1ms been .previously affected by the action of 
alkalis it become*: extremely susceptible to Attack by hot dilute acid 
and the stiiatioiis thus produced are distinctly different from the 
wrinkling' caused by alkali alone Thef bearing of tdese observations 
on the operations of scouring, alkaline vat dyeing, and acid dyeing 
of wool is obvious am i si.. ; use of strongly alkaline scouring baths 
may produce tar reaching effects. 

K. \ on AlUvordcn-’ 1 has also studied, die modification of wool by 
alkalis. He claims to have sypaiated fiom the alkaline extract a 
carbohydrate substance, yielding ai| os.i/.one similar to galac tosa/one, to 
which hegi\estlie name of The deterioration of the wool 

by tlie action of alkalis is attributed to the remo\al of the ela>ti«um. 
The preseme or absence ot elasticiim may be detet ted mi< rochemically 
by treating the hbre with half saturated chlorine wattr. if the 
elasticiim be present under normal < onditions, chanu ten>tic globular 
excrescences are (M’oduced < orresponding to the siim'sM\i‘ lows of 
scales, whereas in the cast* of damaged wool delnienl m elasticum the 
swellings are cither pai dally or wholly absent ami m their pi, in* shreds 
of partially loosened scales are o!»ser\ ed. Allwoidcii belie\ed his Test 
to be definitely characteristic, depending on the presence oi abseme of 
tin; alkali soluble elasticiim, with wlmli the physical resistance of the 
wool is supposed to be intimately and directly .connected K. 
Naumann, lion e\er, lias taken up the question and found that the 
elasticum ivaition, with chlorine water \aries in degree with different 
types ot wool and m different paits of the smie fibre. file clianMcr- 
istie swellings aie most regiilbih continuous m the middle poition of 
the fibre and diminish towards both ends Ceitain samples of lambs’" 
wool and coarse Australian crosvbred wool showed only a few 
irregularly distributed sw ellmgs. The reaction is much sharper if the 
wool be preMously extiaited w,'th ben/ene. It is -till too soon to 
pYouounee a definite opinion on thq diagnostic importance ot the 
elasticum relation or to admit its dim t connection with the presence 
of a substance on whiMi the elasticity ot the fiOre depends, but it is 
certain that no piactieal < onclusions e.m be drawn from it unless the 
examination is extended o\er the entire length of the fibie. 

0. Sauer- 1 -' describes a method for detecting deterioration of wool by 
atmospheric influences, such as sunlight, consisting in determining the 

* 1 Z ana etc (.'hem , 101(5,29,77; J , 1910, 410 
' -- Z. any etc C/irm , 1917, 30, 13“> ; , J , \917, 706 

- s Z. any etc. Cheat , 191(5, 29, 4g4, J 1917, 79. 
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pwcentage of the total nitrogen which is soluble in a dilute alkaline 
.solution of hydrogen peroxide. The optkal rcfraAion of wool and 
hair fibres has been determined In Hu/og-' for comparison with 
that of vegetable and artiliu.il fibres, hut whe icsults ha\e little 
dia gnostic ‘'lgruli^m* e 

K ^ ('lumbers ‘•♦leM nhes tin* re<uit {•ntgie#' made in tin 1 reoo\ ery 
of giea-e and {rt»ta>h from w «»< >1 se«»ui mg lnju^i> '1'he eniiehment in 
potash silts by i cpeated 1 1 -P* of tlm ileaiiMi’ "loiuiiig li-pior, until it 
w^ll iep.iv the eo-t «>f e\apo\itio* and ♦nuauation, is best effected by 
treatment in a lentiifugal srp.T.ufoi m almh the grease is skimmed oil’ 
continuously fn»m the later neaie-t # the ientre This m a \ ery 
satMui lory process and should show ,\pi oft^hie ietuin \\ mtei bottom'’' 1 
has published a repoit on the si.uiiesot potash in South Austialta, in 
whi'fia j»iopo>al is made for the mowivof lanolin by a simple process 
suitable to tin 1 somewhat? prynitne <omntioiis under wliieli wool- 
sioiiung is <amcd out in that lolonv, wheie sodium (.uhoiiate ts 
einplou-d without soap It is pointed out that lioni the d.aOO tons of 
wool s.ouied annually m Soptli Australia, bn tons <ff lanolin might bo 
renneied by simple hand skimming and iclined b\ melting with wood- 
chai^ul at a uot not ev ceding Tib pu' ton 

>s 'b f In a jtapei published h\ L. Ibjnjni. 7 it is shown that the 
apph an »n of a dilute solution of ammo, t < et i. aud to the leaves upon 
"huh silk w oi in ' wue ft 1 o suited in an im rease in the w eight and 
length oi workable silk 

I he weighting oi •' 1 1 U may be regarded as a sums of inorganic 
uiemnal ieai turns (omjilnated and modified thiou^h being (allied 
out iii presume of a medium w Im h is a«ti\e in both, a colloidal 
(electrical) and chemnal seise. T He (‘iinann^ discusses the lanous 
theories concerning the muhaiftsm of this i ca< turn and pronounces in 
favour of an eleitrical “lonetic theory as the most lational explana- • 
tion of the phenomena The attiaction of the silk for the dissociated 
a tannic chloride (Upends on its elective. il chaige, and the amoui^t of 
weighting increases with the decree of di.ssouation of the stannic 
chloride bath. 

• • * 

The tcndeiii.g of weighted silk goods may In; due to the de\elop- 
ment of aud or to oxidation, possibly under the influence of chlorine 
liberated from the absig’bed basic stannic chloride. Splashes of 

54 Cheat -ZeA , 1910, 40, 528 , J , 1910, H32 
-* Juurn Soc. Dyer* and Co/., 1910, 32, 01 , J , 1010, H7 
* 6 S. Amt. Dept.Vhem , Bull. No. 2, 1910; J. t 1017, 2S9 
77 Arch. Farm, xperim., 1915, 20, 225 ; J., 1910, So6 
“ Mitt. K. Material jb uf , 1*15, 33, 146 ; J., 1910, 921 
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sodium chloride are also exceptionally injurious, and the deterioration 
is strongly increased by exposure to light. l*rote< tive action against 
acids is obtained by treatment "with salts #,f weak organic acids and 
against oxidation by (he presence of substance- more readily oxidis- 
able than the silk fibroin. K. Honvdk.a-*' re< om^ieuds ammonium 
formate as both a neutralising and reducing ag'ebt . ammonium thio- 
cyanate is recognized Us having a markedly bt nefici.d action, liy- 
droxylamine salts are aKo protective. S< hadd mid Kortelmg point out 
the beneficial protect 1 v<* influeifee of ^.\idisd*le organic ‘-ubst. lines con- 
taining nitrogen or sulpbur, or both, and "pet ifn all y re< omniend hip- 
puric acid applied in the form of its '-odium -alt. Foimaldchyde is 
also useful :sl 

For tin* reeoveiy of tin ‘-alts horn waste silk rags a Hihition njj at id 
ammonium oxal.Pe has been projosol, *’ the lags aic steeped m the 
hot solution until the metallic (ompouir 1 is extiacted . the rnet<jJ salt is 
decomposed and precipitated by ammonia m cxu^s, and when tin' 
filtered inpud is distilled, the excels ot tiee ammonia and part of the 
combined ammonia are reeoveied, Iea\ mg a solution of a«i<l ammonium 
oxalate m the residue ready for re-u-e. 

V 

Cn i or iM 

Tlu* photoehemn al oxidation of (‘ellulo-e, resulting in its ultimate 
decoloration and destrintion under tin* atmospheric influence of light, 
air, and moisture' alone, has been recognised lmm the earliest times 
and the controlled action ot these mlliiein es, tluough the supposed 
intervention of ozone or lnijrogen peroxide, has been the foundation of 
the ancient grass bleaching process An investigation of this a« lion 
has been earned out by (' Doree and J. \\ flyer, 3 who have med a 
Cooper 1 lew itt mercury vapour lamp .is the source ot photoi hemical 
energy. I Mscoloratiou and ultimate diMiitegiatiun were confined 
solo 1 v to the jiortions ot the surface exposed to the light, and the 
propel ties of the product corresponded in all respects to those ot o\y- 
cellulose piodueed by ehe.mieal oxidising agents 

The i ('. let ion between cotton cellulose and siilium liydioxide has 
been the subject of divergent views for many \eai% the balance of 
recent evidence being against the format io.m of definite soda-cellulose 

11 Fa.hrr-Znt , 1915, 20, 17; , 191(5, 117. 

Kr l\U. 47S007, J , 101(5, 1107. 

^ Fr. Put 477G0S; ./ , 101(5. 59(5. 

Pt iM iihorz, Etig. Put. 1901/1915; J , 191(5, 59(5 
53 J Xoc. Dyers and Cot., 1917, 33,' 17 ; J., 1017, 211. 
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t vmjx'Uiuls ami m fa\<mr of the adsorption V eory. A. Leighton 
has reviewed an.4 criticised prevent work, shown g that tin* eatlier 
e \ }M‘i nnciital methods h^ve tailed t»* allow foi tlu* adsoi ) >t ioi i ot water 
as well as of vuilmm In dioxide hoiii the -ninth m V method Inn been 
adopted wheieli\ all the adherent snlulioii is i emov e<l ti mu the cellu- 
lose li\ c enti ltug^eg it a Ini'll speed and the te^idual alkali determined 
giavimeti i< a 1 1 . Th s»* ic'sulls, . mibim d w l tji the data obtained from 
the alteiatmn ot thf » oiioent i at i< >u ot the iemo\ed solution, gave a 
smiles ot Naim’s foi the iespe<tne adaption of water and sodium 
h\dio\ide vvhi.h, plotted glaphi.allv, have the toim ot a smooth 
adsorption eiii\e with no e\ idem e . k the f<»imatiou of a ehemieal 
(omj)ound ot the n.ituie ot alkali . eHulosr an\ a.iec of eon cent ration. 

The s.inie autlloj ' h is .pi i foi na d a suu Jar N’l les of expel iments hy 
the* nitntugal method on t In* ad'"i ji! ion uf .epieoiis at ids 1>\ eellu- 
lo-e line, also, no elnfima| lomhmauoii tikes plaee at onlmary 
tempi i itiiK's Cellulose adsoi hs -idplim « and men e l h m phosph<*nu 
and and the latter more than h\ di o, film )< and Siletti\e adsorption 
is nnl\ jaoiioirm i d at high eom«Mitiation« ot ih* ands and does not 
ourii at all with pho-phone and, it n -tioii^ei with h \ di oi Idol 10 

t hap with ulphun. and Winn n • »t t ■ »n is treat, d w it h small (plain 

titles ut sulphmn and, - >j , 0 < > 1 u CJ, and di led at a low lempera- 

tuie, it' ' 1 length is not dentasrd hut i;s even inenased Such 

.nldllud • i llulo-i is linin’ uitahle t<a making > ellnlose del i\ ati\ es, e 

o, 1 1 1 1 ufo'e a, etate, than oidmaiN . ellulo'e, giving solutions of 

good \|s.O'it\ amh impioNed tlllil u 1 H \ and llneads ot ^at l^ta. toiy 
► lienglh ' It is 'tali d that the t a \ on i aide < ll'eek of 'U< li ti.iees of 

mlplium .eid in the lihie is liote.l in the pm ess ,,f a< e]\ hition and a 

I*' tt.r i lie t is thus piodtfeed than when the and is added to lint 
a. i tv luting mixtme • 

lo,f and l*nkhs • have made a \<i\ mietul jiiv estigat ifm ot thg 
temlnine o| cotton \ain l>\ solutions uf , l( nC and salt* at various 

miKentiations at I0o C l lie i 4 . 'lilts 'howeil with lemaikahlo 

regulai it \ that the degree of tendei mg is propoi tloii.il to the “ -t i engtli ” 

of the and' as indicated hv then 1 * la! n e ele< 1 1 u al < ondm 1 1 \ itien or 

* « * 

the Velo.it) if inversion ot cane s| lL . ;t | J t ] t lie « use ot salt solutions 
and mixtures ot salts and and', the laws of ele< t rol\ 1 1< dis'Oi nation 
were 1 pio\ed to govern jhe degree ot tendeiing with few, it any, excep- 
tions. This investigation is ot the highest intelest and suggestive* 

u ,J I'h >/* them, 1‘JlU, 20, 32; J, 1‘ilfi, 219 
J. Phijs. ( h t >n , UIlnp20, in’s ; J , ]<a|i; Jilt 
M Qer l*ut 290,131, J , 1916, 533, ami 1910, 6, 17 , MHO; 

37 J. Soc Dyers am l Col , 1^*15, 3k, 255, J., ! I* 1 3S. 
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importance, not only becausfc of the conclusions established, but also on 
Recount of the problems w Inch arise from it. What, ft^r instance, is the 
difference in chemical terms betw «en < ellulosi^wuh high tensile strength 
and hydrocellulose witj no strength at all? In the transition fiom 
one to the other the formation of .soluble piodm ts \ery small ami 
the loss of strength is % out of all proportion to tlwfcloss of weight, yet 
the infinite number of gradations between the two •extremes, the 
result of hydrolytic action, can be measured by VuiMle strength tests 
almost as at eurately as the ugetsioy of cane sugar can he followed 
with the polarnueter. In the c hemn al*groups affected resales the 
entire economic \alue of the cehulose, and a study of these 'relation- 
ships in their physical and chenrtc.d aspects would constitute an 
important piece of theoi etlrul reseaich 

Condensation piodiiets of cellulose with formaldeli \ de hau* long 
been known and lia\e pro\ed of giva^ service in the aitifiual silk 
imlustry. The formation of, these products takes place as the result 
of a somewhat complex and 0 M 1 lire series ot reactions of mild dehv* 
dration. According to a lecent patent' 1 '' thcgform.ildchv de must first be 
converted into trioxv met liv lene. Cellulose is treated with formal- 
dehyde in presence ot feme chloride or organic a< ids, with or witlymt 
dehydr.iting agents sm li as alum or calcium chloride, it is then dried 
under high vacuum and ti i<>\\ methv lene is thus produced, on xtoung, 
the condensation product is formed This intei (Ming pnxlurt was 
first discovered by Kschalicr 1 ' . w lien liv drolysed by mineial :u*i< Is the 
formaldehyde is again liberated. The treatment ‘makes the cellulose 
more resistant to wa/ei and improves the “ wet strength ’ ofartihci.il silk- 
Cross and llcvan 10 have contrilmted tin tiler notes on the* reactions 
of the lignone complex in lignoeelluloses < Thev have studied the 
quantitative reaction with phloroghieimil and find that a mn-iderable 
time is required to obtain maximum combination Combination also 
takes place between hgnoeellulosc and pvrogallol The formation of 
volatile acids by hydrolysis of ^ the complex may be appreciably 
increased by oxidation The ultimate products of hvdrolv tie oxidation 
are acetic, oxalic, and carbonic acids. The authors propose a struc- 
tural formula for the lignone complex, thus — 

CO () 0 

/v x / \ .OH 'l a -cellulose 

IIC /i , \CII-[CH.-COWKY \CII-CII-CII-CH( } 

lie , ! C0 CH.,0 lie 'CII OCIC J /^-cellulose 

OH. CO 

:iS La Sou* Art 'ficiellc.*, i*r l\ii 47 7 6 55, »/ , 1 1 1 , 597. 

W V Fr Put. 1174724; ./ , UWS, Mil. 

40 J. Soc. Dye,* ami Col , 1916, '32, I3CS ; J., 1916, 628. 
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which is in (onl , uk p with the 111:1141 ehanuteristie rc.u turns, Midi an 
th« l chlorination reaction, the foimation of sulphonates with bisulphites, 
the niaximiiin product 101^ of mcth and hv h^di oh s^ and oxidation 
The (plant i t a 1 1 \ e 1 1 1 - obtain* d 1 »\ elironm- .0 id oxidation in preset iee 
of dilute h\diolv|pig ,n el -umgw-d that a poition of the complex escapes 
resolution, and the # ftvpothe'm m put toiwardtfiat thk component has 
n p\ nme < ontiguiat^ui ami contains tin* nfl'thowl residues, This 
h\pothi'»is 1. viippmtrd b\ tic' oh%ci\ed piodiution of malt « >1 by 
incipient loa^tino The th^m^nal ^peeulatioiis wlmli lorm the 
-stihst.m. e. ot the latte r pait ot thm paper aie extiemeh suggestive, 
hut le.jime \ el \ roiisidei able elm 1d.1t Idi and ( o 01 dilution hetoie they 

<an 1 » * foimulatcd in a 11 \ dt',M\e manner • 

¥ • 

# 

/ */•-,. 0 

I he manuta. hue ot 1 el hi lose ( Met s and*plaMn s has hern ^t 1 1, n i la t 1 
h\ w a I < 01 id it ions, lnit the prof isms w Tm h a I e umh r^illi^ de\ elopliient 
arc nmn!\ ot pie-wai * *r liilii. andthcicaie tew M itions ot primary 
lmpoitam e to the published lit< 1 at lire 

'’Uh: <-> Though tailing outside the peiiod nixeiol h\ this 
review, attention must he paid to an iiiv^-u |o.p ion h\' (’.( 1 SJiwalbe 
and A S. hi impll ■' on the u.mpaiativ e jntiation ot < otton and wood 
celluloses l Ills |s ot h.teiest .is showing the tiend ot (lermaii 
research in the domain ot cellulose e xplnuv es and plasties dm ing tlu* 
earl\ stages of t he w .it l*etoi e t h « * sc ai t it\ ot cotton had he< nine a< ute. 

I he 1 r i \ estimations showed that wooil lelluloe was infuble ot nitiation, 
hot h tor guniotton and celluloid, to pro'lm ts sati^vir.g all the 
spp' lie atioiis established feu mtiated (otton, piovidcd it were 
prewoiidv tr.mMoi med into thiif tissue papei of suitable open texture 
The f. 'ini of wood cellulose employee 1 by Schwalbe was soda wood pulp, * 
which is tree trom the ohje< t lonable resinous impurities presmt in 
sulphite- wood pulp, but tliei e is reason to believe that later pi a< tunc m 
(?erman\ has adopted the mo#, normal sulphite wood pulp after 
submitting it to a special de-resimh mg tie^tnuyit by extraction with 
dilute alkali. • 

Xishida'- has in\ estimated under comparative comlitions tin 1 relative 
suitability of various fortes of cotton cellulose, wood, bamlxio. and straw 
Celluloses as raw materials for the manufacture of celluloid Materials 
other than loose cotton and (otton yarn are best employed in the form 
• of tissue jiapcr A\ it h an acid of given composition it is necessary to 
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keep the product of the temperature and the time of nitration at*a 
constant value, Varying w ith different matejials a« cording to the ease 
of nitration; when usmg paper'thnker thali tissue paper a correction 
must he made according to thickm>s. 

Celhtbw antnfr. -J. l5oi*sekcn‘ ! and others have published an article 
on tin* meehanism of Mie acetylation of cellulose# and .starch. The 
primary fum tion of tin* i.italyst is to act as a eommoTi solvent of the 
carbohydrate and the ace-tie anlivdiide a fid the rate of acetylation is 
limited by tin* rate <>t dillusiftn ot nlio acet} luting mixture in the 
carbohydrate, which is much slower tVnn the actual acetylation, 
lienee the relative surface colloidal eaihnhydrutes is probably 
approximately measured h\ «thc w/o< ity of ,n etvhitioii. 

In < oiinec t ion with the ni.inuf.e tm e ot < Pi III lose a< etates se\ oral new 
patents may hi* meted. For mstanee, it has been proposed to introduce 
small proportions ot nitrated groups into the cellulose during th<^ stages 
jirelinnnaiy to acet \ I it mu 1 '' A form ot <elluh»e nictate .soluble in 
tetrai liloi oethane, giving an unusually visions solution, is obtained 
when iMiig siilplnirv 1 i liloi ideas tin* a< et\ luting ealalv st 11 In one of 
the later patents of the 1 hvv fus series, in wlneh siilphune acid is the 
catalyst employed, 1,1 prov lsion is made ton ondiietingthemajorpai tc^ the 
reaction below ordinary atmospheric teinpci ature. only allowing it to 
rise to about ’J.VC. tow aids t.he end. In another, 1 ' it is stated that, 
whereas sodium bisiilphate is in itself not an a» 1 1 v r aectv lation catalyst, 
vvlu'ii used in conjunction with a little hoe Milphunc at id it show's a. 
technical advantage. Acetylation in pre-wiVe * ot triow met hylene 
with a siilpliuiic ; 1 1 ■ i c i catalyst is i*laim |, d b\ the Sir. lYod. ('him cles 
Usiui's du Khdiie ^ A torju ot cellulose acetate which retains the 
origin. d stnietiuv ot the fibre is made by treating cellulose in a prelim- 
inary ba^li consisting of a strong solution of /me t blonde in acetic 
'acid containing .i litth* water, ipid then acetyli^ng w ith acetic anhydride 
m presence ot ben/ene 1,1 

Attempts have been made to prepare the low or acetates of cellulose 
without the me ot acetic an h \ drnle. 'Products loiitaimng up to ‘50/ o 
of combined .netic a* id have been obtained by a pioeess m which large 
proportions ot Hilphui ic acid ai e employed with .nctm weld 0 I hese 

4i lire Trie Chon l\n/s - 1 H<>, 35, -1^*0 , /, lDin, U51. 

41 Kn; P.it sow; 11)15 , J , in in, an 
4 * I'm' Put LMiUH IU15 ; ./ , I Din, at) 

4f ’ Fr l»at '17.MLM , J , ID in, I 15J 
'< Fr Fat. 175 1 (>() , J , lDIt!, F> 

Km r Fat 777.1 ID15, J , lDin. ,‘PJ. t ' 

,y US 123 557S ami 11UU57D, J .T.U7, IODJ. 
w Eng. Fat 75; ID 15 , J , lDlti, At*. % * 
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pfodmt", though 'oluMc in certain special sol\ eiiN, ha\ c probably little 
technical value, bcino dem ativ es of vetv piotoundh modified cellulose. 

s<>u r '</' tim( ri'i'tii <. 

The mmhIi tlnfui^ji tht‘ by-w*a\ ■< til nro.um t^emi-div tor pla'tilv ini' 
agents ('•> t ailed < amphor "iilMitute") lor crllylo-e enters "till continues 
oil Minirulut eni|m it*il hnw". preference liiiis,' ^lwn I < > 1 1< | tiit I"' of Ini'll 
ljpilmo | >< u ii t -| Li 1 1 n i^l \ voluble ip watpr 11 1 > 1 1‘ \ Ins 1 "peedies t lus 

print ij»lr" to lie nlcci \ ol m Amipoomlmo mixture' <>t MiUenm, non- 
m> 1\ t nt ThluenK and jil.i't d\ mo ayent», tht 1 proportion' he mil; varied 
at (online to the i .it t* ot \ olutil]'.itn*u ami pol\ cut power". A loiio list 
til or o,n lie i om poii ml" ami ;y pc " t a pa hit* ol ^t tmo either .is solvents or 
pla A ; t \ mo ,ie ( nt.s with I ellulo'e at etate . is 14 1 \ 1* ii Ti laryljihosphatcs 
a 1 e u "i tl to iet Im <■ mil miiwabibt \ ami Injun K of \ er\ hi^li hoi 1 1 iiit point > 
"in 1) a* 1 aietulh jau died ht n/\ 1 a *« olio] a yd \ ai 101 is cstei s of 14 1 \ eeiiil, 
areu-ul tt* impait tl<\ihilit\ It atoinatn halogen eompoiimls are 

employed, tin lialo^t ii dioiild he in the niii'leU". mrt m the side eliaiu. 

A" "pet la I oiI\ t lit" tor 1 ellulove at eta it* tin alk\ 1 or a 1 k \ I n It lie ethers 

o|ol\ttiol 1 hh»ioh\ drill", paitnulaih ineth\leiie t hlort»h vdrin, have 

• 1 

hi eii piopn-etl ' \ 1 >»inhm uiitn ot . cl hilt >se ,n t tate w 1 1 It a fluent reaction 
pio<lmt ot to,niuldeh\de and plieuol i" the "iihjet t of another 
spi t ltn at n «n 

\\ ll Iaml'.'n ha- he ( n jiarffe ul.n ly piolifn 1 in |»ateiite<l suggestions 
for "t»l\t lit" and "uUenipo aoeiif - toi t ellulo'e at etate plastu s SohenL 
mixtures imlmle t onihinat ions til at (lone, nielli*, 1 a< etate, methyl 
ah oho], tin idol ot thvlene, ejm Idoroli) drill, and t hlorotoi jn. As a non- 
volatile "ottemu^aLtent an ajw I'uljihonamule, pal tn ularlv /n*tli\ Itolucne- 
'ulphonamnle. is "pet died, In-mo emplo\ < d ift the jiiojioi t ion oi i>0 id 
ot tin* • ellulo-e at etate, in < oiijiim l mil with t njihein ljihospliale am| 
Volatile "t)l\ ellt > ( iel.it 1111 -at loll ot telltiio-e .uetate 1" indmedpit the 

ordinary tempt i at lire hy a mixtiu<* *1 hrii/em; and methyl alcohol 
containing a lit 1 1 c* water," -oltemno aip nts aie atlded and the mass is 
kneaded, heatetl, and jin-wed. Teti.o hloiorthv latvtamlide m jire^cneo 
ot ethyl aleol^ol di"ol\ es n lluhi'e a* etate while htit, hut not in the 
cold. 


Ad.litioi's (.i Kr Pat A3220A, , |!l|ii, |o 

(ter l’:it 2SS207 , ./ ) miO, .Til! 
j3 L' S Pat 1173337 , J , 1910, 107 

•*'* l r S Put*. 1 1 SS797 to Jlss.soo , .7, mm, HS7 , iL'o.joo, s J t mm, 1250; 

1 220339 to 1 2203 At , J , l!»l 7,^07 , 1 220 187 t „ 1 2211 ts7 , ./ , m 1 7, SO.* . ~ 

w v s. Pm 1199397, j , mm, 121.7. 

* U S. Pat. 121897 A ; J , ifi;, A 7<1 
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Dihydroxydiphenyldimethylmethane is specified by Beatty'* 7 and 
phenyl salicylate °hy Moik ami Esselen ' A as suitable components of 
plastic compositions. ^ * <* 

Nifmn'Ilnlwr - r Thc Use of phenyl benzoate or its Immologues 

is claimed in making plastic masses of pyroxylin ha^ :,w In making 
plastic masses with nitrocellulose, LimKa} w kne.V.s moist pyroxylin 
with liquid t Heresy lphosjthate which is insoluble m whtcr and from 
the resulting mass the water may be expelled by pressing. Anonling 
to Mashind' 51 pyroxylin is combined wrth from *2 to 40 of aldol and 
10 to (>0 / of a \egetablc oil, such as castor oil, the total amount of 
aldol and oil being 10-70 of flu* mixture 

I'wmsf. A plastic mass may be.*prepared from peat, a portion of 
whi< h has been gelatinised by the Mscosc pfn< css to make a landing 
material tor the remainder ' ’ 

■' Ain run a i, Tkyiius 

Jihjir’ml SilL L 1*. Wilson r,; ’ at the Annual .Meeting of the Society 
gave a sketch of the origins and development ot the artificial silk 
industry. The relatiw* and successne importaiue of tin* nitrate, 
cuprammonium, and w’seose processes is shown and the methyls 
employi d are briefly indicated' This although containing no 

new information, is ot considerable interest because all the essential 
factors are set out in their true perspectne The progress^ c nicuease 
both in dry and wet strength of viscose silk m recent years is worthy 
of notice. The tensile strength has been raised from M gun. per 
doniei, dry, and O-.ib, wet, in 1907, to M, dry, and 0 wet, in 191.4, 
and latterly to 1 * 7 A , dry, and 0-7.'), wet, in 1917 A serms of plioto- 
micrograplis show s the variations of the cotrtour of the cross-sections 
of artificial silks with differences in principle or detail of the mechanical 
conditions of spinning. S .1. lVntecost rtl has contributed a note on the 
tensile strength ot aitilinal silk used in the lace and hosiery industries 
and has confirmed the fact that the viscose product is superior to all 
the others both in the dry and wet state, wdiereas many specimens of 
the nitrate silk are practical 1 )’ worthless 

The relative and absolute concentrations of the sulphuric and and 
sodium sulphate in the coagulating hath used in the viscose process 

r s. Pat llss:r,c, ; J , 191(5, 91*3 
•» s v s. pm i mains , j , i9i«, %i. 

U s. Pat. m» 10(33, J , 191 ti, 40 
r.S. Pat 1233374; J. y 1917, 1004 
fil US Pat 1231921 , J., 1917, 10W 
“ U S l>nt 1213115 ; J , 1917, 331 
fii J 1917. SI 7 


191 ( 5 . 588 



FIBRES, TEXTILES, CELLULOSE, A*D PAPER. 


141 


are matters of some importance from t h# point of view of speed 
of production and quality of thread and lia\e been the subject of 
patents The Vi reimgto Cdan/.stoll' Fabriken' ‘ spciih a bath containing 
160 gnus, of i cal "ulphuriAn id and more than gnm\ (>' </. 20 grins.) 
of '•odium sulphate per lit re, Mutable tor u-e at lo b(> (\ Another 
patent by Yerhav^* spetilii s a solution containing 7 -11 of sulphuric 
and and two <»r nfifi'c soluble sulphati % m «fj, h « j u.i n 1 1 1 \ that tho 
liquid tontain*' at le.^t *> gim-moF of S(),"^iih to .{ gnu moN. of 
IT loin . magnrsium sulphaU* i" emplowsl in < onjmu turn with sodium 
sulphate # * * 

A sohijjon of nitr«M ellulovr wlmh is stated to be pai t leulai Iv suitable 
for spinning m au\ as the thieads solidit\ almost immediately, is 
prepaid I hv adding to niiroi ollulo*- "obftion anhwlrous aluminium 
chlot^de, sodium formate,* aluminium phosphate, and aluminium 
mtiale and thinning with watei, aholml, «*r etlu#r to the desired 
• onsMtyn e ’ • • 

I'tij 1 1 Vi ii d’lu 1 shoi tage ot^tex^iie fd»ics in (leimany has 

gie.tih "timuiati d the lu.i nut.u t ui e and me of paper \ am t< \tiles, 
w III* h ale made ill t w o pi )m*ipul grades, u , as a sul»s( ilute for JUte, for 
sacking and cable insulation pm poses, and as a substitute toriottoii or 
woohnr w earing ippaiel iml geneial dona "tie uses For the latter 
pm pose the maiiuia. tin e oi ’he finer gi ad*" ot jxiper < lot hs has attained 
sin h pci It-* tion that this niatei lal i> to be «< gai ded as something more 
than a "lilot if ut e # a ml h t" t "i abb shed it "dt m t lie public taste on its own 
meiits as a p imammt institution ' " llesidc" the \ ai intioms obtained by 
Using dill* tent qualities <Vt paper, a large \anet\ ot idiots is piodmed 
t>y afti l treatment <4 the \ariis with ehemnal preparations which 
lmrctsethe "irength and n-Mame to ly/mtui'e. One ot the mo"t 
suitable tieatment" toi s,u k i?ig < on-i-t s m si/mg m a bath containing 
glue, tannin, and sodinin silicate*' ‘ att< i wards ti\ing in a solution of 
aluminium toimate ’bills piodmes an pi< rease <»t lu m the dry 
tensile strength and .'»«) m wet strength Tannin and gelatin together 
give a haul, strmgv tee], but tannin Used alone im leases the strength 
in the drv state and gives a soft j?hahle thread, while tannin lived by 
bad i aluminium n< i tato favours elastic it\ tioap.trxed by aluminium 
acetate aits as \ softener and to a certain extent redm cs the absorption 
of water but does not meiease t lie .strength. 

• 

B * to r Vat Js70.V> , J , I Uie, 1 7 1 
'* Kng Put iMiT, l"r> , J , lull), 2.70 
h7 Fr. Put l~s (.*; 1 , ,/ , in lip ll.jg 
* '» Mns&ol, Z .nir/tic (hem , 191 7, 30, 07; ./ , 1 IM 7, 713. 

60 A. Kertc^r, Cht-m -Zext * 19F7, 41, 13, ./ , 1017, 2*7, al-o L. Cn^cllu mid <A» f 
Chem.-Zdt 1017, H, Rep ->i> , /, 1917^ 792. 
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Paper Manufacture. 

General. 

Certain reports on the development of the* paper-making industry in 
various parts of the world are worthy of notice. \\\ A Hargreaves/ 0 
reporting to the South Australian Government on thp prospects of the 
establishment of the industry in that colony, comes to the conclusion 
that the oidy immediately available practicable raw- mhterial is cereal 
straw, of which over 300, 000 tons is available annually within a 
radius of 100 miles fiom the “prim rpal seaport, at which the straw 
could he delivered at a price not exceeding 30s. per ton. Port Adelaide 
is favourably situated for the operation of a mill making oOOO-GOOO 
tons of fine printings a*id writings per annum, also for the 
establishment of a straw -board null. In aMeport to the F.K Govern- 
ment/ 1 statistics, are given of the production and imports ot wood 
]>ulp in Russia. Considering the vast- resources of the country, the 
figures in both cases are relatively small but show that there is a steady 
development ot the wood pulp industry, while the production is many 
times larger than' the imports, which come piincipally from Finland 
and (Jermany. 

The wood pulp and newsprint industry of Canada is dealt within a 
very interesting and important paper hy O. F. Bryant.'- This article 
contains a description of the modern methods of manufacture of wood 
pulp and newsprint paper and is well worth pcnisal m the original by 
anyone interested in tlie practice of this industry. The total 
production of pulp m Canada was l,074,S0.Vt<>iis m lOto, of which 
743,71)0 tons w as 'mechanical pul j) 

F t hns. * 

The search for new fibres m view of a possible shortage in the world’s 
'supplies of pulp wood runtimes vigorously. The war has stimulated 
this search in two ways : 1. The enormous destruction and abnormal 
consumption of constructional materials during the war must have its 
effect on the supply of wood available for pulping purposes for many 
years afterwards. * 2. The consolidation and development of the 
British Kmpiro as the result of the war is producing a movement which 
must favour the demand for pulp produced within the Fmpire rather 
than ui neutral countries in the German zone: 

7° 5. Aitst. Dept. Chem , Bull. No. 1, 1010 , J., 1017, -7. 

« l U.S. Comm. Rept., No. 277, 1915 ; J., 1010, 108. 

< "A Pulp and Paper Map. of Canada ; J. Roy. Soc. Arts, 1017, 05, 010, 031 , J 
1917, 10T3; also Board of Trade J., Feb. 17, 1010 ; J., 1010, 302. 
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The manufacture of common wrapping payer from sugar cane bagasse 
is* being carried on at Preston, Cuba, the output being consumed 
locally." 3 Bagasse, however, is not a material whicfi is likely to find 
any really extensive application m the manufacture of white papers. 

Zara ton (Mexuau whisk) is a Ceutial American grass of which the 
roots are exploded tor brush manutai ture The mass lequires 
aomew hat sev eie cofiditions of dige-tion and yifld- !(»-.“»() of a first- 
class fibre Tfio supply P ‘a.mewhat re-trwfed but suflieientlv con- 
centrated to c< >n>t it utc a small pr.uticable -our. c of pulp material . u 

1 he Imperial Institute 1 Ijas *reeei\Vd and examined samples of 
Tuntboojjje gia-s and pnpv rus from South Alina Doth these are 
practicable law niateiial- f< u the immutac tin e <»i exi client paper pulp 
in the muntiv of oiigm, but owing to fho rclatnelv low \ ields of 
celhjos,. ami other e.oiiomic iva-ons the transport of these law 
in. i tei i.il> to tin- (oiintiy would he uiijimfit.ible / 

d'ln* question of the utilisation of i niton -talks has been di-cu-scd 
by \\ . P N.umon " Cotton -talks ^ie available m Amema to the 
amount of :>‘J million tons annually, and Nan-on proposes to make an 
overhead digestion of the (hopped -talks with can-tie soda under high 
steam pressure This propu-itmn has been put forward from tune to 
turn- tor many years but it i- not terlimcallv a \oiy attractive one. 
Ihe ot ton stalk (ontain-, besides the ‘valuable ba-t fibies, 'a pre- 
ponderating p’opoition of very -lent *v\ood fibres as well as a 
considerable < onja minatioii of daik (olouied bark residues, and it is 
doubtful whether the uM of treatment would beioveied b\ the value 
of the product obtained* 

Smne new fibre materials of lntei est have boon tested at the 
Impenal Institute •• t><h to, Ira /mW.n///,* ,s a rush like *plant found 
only in West Austialia ft behave- very similarly to e-pai to grass 
but the pulp is liable to be contaminated by specks of wax.or resin 
which can only be eliminated by increasing the severity of the 
treatment. .W nmtnnvi )n<in<>uihjj m aj.ee growing m the Hast Airman 
Protectorate . the wood is very suitable for the manufaUme of Soda 
pulp. (1 K. Walsh 7 ' has contributed an article on the waste products 
ot crop plants cultivated in the Unite! State* wind, might serve as a 
has,- for pulp material. The material available in largest quantity is 
tie residue of the maize crop; corn stalks may be separated by 

> 3 J. Roy. So< Arts , 04, 132 ; J., MUG, 3!) 

'* Bra,ld flnd Meml » r Dej>t. Agric , Hull * No. 300, MM3 , J lyio M7 
1 B * lL lm P- r »*t-> 1910, 14, 1G3, J., MUG, 1008. ’ 

'* Paper Making, MUG, 35, 371 , J., MU 7, 131. 

1 Bull. Imp. Inst., MU 7, 16, J ; J., 1017, ioo*. 

T ® Paper Making, 1917, 30, 283 , J.^ MU 7, MnU. 
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stripping the outer part for diaper-making, leaving the less fibrous inner 
portion for cattle fodder Jlroonj corn is superior to ordinary Indian 
corn as a pulp material but the quantity available is not so large. 
Some notes by R. S. Rearson 7 '' on the development of Indian forest 
products show that renewed interest is being turned to the manu- 
facture of paper pulp from materials growing m the/ ountry and that 
some of the jungle grhs-es which cover large trtilts of territory are 
destined to play a prom'ment part in the paper 'industry not only of 
India but of the woild. Incidentally it is noted that the output of the 
Indian paper mills before the* war ftas about lb~>,ueO tons and tile 
imports in I'.fl 1-1 o were a], .‘500 ton-. 

11 o<Al and, ' 11 o<nl Palp 

Whatever may be e!l'e< ted in the* utili-ation of other fibies 'and 
vegetable waste-, wood must alwa\s remain the primipal foundation of 
the paper industry Development is to In* looked for m the systematic 
exploitation of untapped sources and o-peually m the utilisation of 
interior species uuvl by-prodints of k the timber indiisfiy which have 
hitli Tto been lvgarded as eominei e lally unsiut.d>le. 

All outline of the sulphite wood pulp pio<ess is given m a useful 
paper by A. Smith, ^ wlinh may be studied m ( onjunetion with the 
article by Bryant already mentioned 

The closest attention deseives to Jie paid to a publication by 
A. W Selioiger s| on “The ( 'hemi-t t \ . ot Wood ’ 1 his is the most 

important article on analytical methods whnli ha- appealed for a long 
time and take's iai.k as a elassie.d standard toi laboratory work in this 
domain Tim author recognises the fundamental factors wlinh govern 
the* results obtained, paitnulaily the inij.oi tanev of the mechanical 
preparation of the 1 sample and the fact that no extraction treatment 
with hydrolytic agents is specific or tmal, but that digestion, cycji with 
water and still more 4 with dilute alkali, is a ehenmal and not merely a 
solvent process. The details of the' dilfeient determinations are too 
lengthy for ejuotation and mint he obtained tiom the' original article; 
it is obvious that with inaction- of this ihaiacter c< nsistent results can 
only be aelueveel by rigid adherem e to the condition- proscribed, lhe 
definition of “ eellulo-e as the re-idue left [after alternate treatments 
with chlorine gas and -odium sulphite until the di-appearance e>f the 
colour* reac t ion is perfectly legitimate and disposes of the impres-ion 
that cellulose of whatever ongin is nece-sarily one and the same 


7 9 J., 1917, 631. J* 1910, 2M\ 

" l J. Ind. Eng. Chon , 1917, 9, , J , 1917, M>7. 
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definite chemical entity with “ impurities. v This residue is a complex 
of associated groups \.ir\ing with the origin hut capable of classi- 
fication according to ihcmi%il tvpcs, which in the case of wood cellulose 
eorresjMHid with the natural ditlercnliation between conifers and broad- 
leaf trees 1 he question of the propriety of boiling out the raw 
material with dilute i.uistu- alkali Indore chloruiftiou is not definitely 
settled. Such treatment apparently reduces tl*i \ mid of cellulose by 
1-3 , but on the other hand its omission may veiy pos-uhly leave in 

thw residue pe<tic Mil^tam es which legtninly do not belong to the 
cellulose tomplew nmir m less,* according to the chaiactci <*f the raw’ 
matet lal ** • 

A study of the • hemical modifications talking pla< e in derived wood 
has been made* by L L 1 o*hc and M \\ lfisse y -‘ w lio have analysed 
sample- of boiiglas fir at progressive stages of dot ay The great 
increase m prodmts soluble*in caustic alkali takes plan* chiefly at the 
expense of t lie » rllulosc , there is also a progressive dmappeai ance of 
the groups yielding at elm .n id and tiuOural, while the niethylfurfural 
and met howl gioups aie lesy-tant • 

I he utilisation uj the\asi tpiantitics of wood waste produced m the 
United State- is dm s U bjc. t of a jiaper by A 1). lattlc The waste 
from the long hat \elluw pine industtv aloim is sufficient to produce 
tons ot kiatt ‘ papei daily by the sulphate process, besides 
3000 tons ot io-in and HOo.O'Mi gallons of oil ot tuipentnm by suitable 
extraition pto.r?^- Faitmulars ot a pincers for extinction of 
resinous wood ua-trs. bg petroleum spint are given by Palmer and 
f;oehmer'‘ '1 lie stump wood is most highly resinous and theiefore 
most suitable for tic nuovcry ot turpentine, iesii, f and oil* either by 
volatile solvents or destin^ive distillation. Extraction ot these 
product by dilute alkalis does not appear yet to have given satisfactory 
results. 

From sawdust or snnilar small wa-tc, ah ohnl is piodmed by. the 
Kwen-Tomlinsoii process, the yield bein* iU gallons ot 1)5 alcohol yer 
cord of sawdust or hogged wood waste containing oO of water. 

1 roeesses patented by Xieolardot and by (laza^ne ajfd Ltemuth relate 
to the details ot, the sae< hai ilication of sawdust for the production of 
ilc°hol. s ’ One of the major obstacles is the difficulty of obtaining 
»ny thing approaching conydete sauharificaUon <>1 the cellulose. This 
iifficulty is said to be surmounted by using only sufficient moist ml* to 

J hul - Chem., 191 7, 9, 2SJ-, ./ , 1917, 127 
Md. and Chem. Eng , 191(5, 14, 133 , J , 191(5, 201. 

* J Ind . Eng Che,n , 191(5, 8, 9(52, 191(5, 972. 

M *r. Put-*. 47(5,096 jincl 476,077; J., 1910, 013. 

K 
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damp the mateiial and Supplying suHicient hydrochloric acid gas, 
preferably under pressure, to produce with the moisture present ail acid 
of at least !0 % concentration. \\'i th 1<)^> hydrochloric acid cellulose 
is completely hydrolx sed to dextrose"''. 

H r oo<1 jnifp u'uste lujunis . — The manufacture of alcohol from waste 
sulphite liquors, without resti ictions, for use as mote’r spirit, has been 
recommended in Sweden pioxided the sulphite alcohol is denatured 
with benzol. ST A process for the preparation ',> f easily termentable 
iquor is described by Tartar,'"' counting in recovering the sulphur 
dioxide as far as possible by comcntra'mn in presence of sulphuric 
acid and oxidising the lesidua 1 traces with permanganate, a specially 
acclimatised yeast is then not required. Oman"* points out that it is 
practically impossible to neutralise sul[»hite liquor with chalk alone and 
recommends the careful neutialisation ot the lye in the lint plan with 
chalk and .subsequently to an ascertained optimum limit (t) 0*2-0 O.’kY 
pcidity) by the addition ,of the mleulated amount ot milk Of lime. 
A general account of the mam proposals for the utilisation ot waste 
sulphite lyes is gi m in a paper by Hex eridge Among the vaiious 
patents for the utilisation of these lyes recently published, a proposal 
hy M. Miiller yl max be noted for icduung the sulphuiie acid of nitre 
cake hy roasting it with the waste Ives and recovering the sulphur 
dioxide produced. No propositions of really outstanding importance 
have been put forward for the eUbclivo utilisation of the liquors on the 
large scale in the recent patent literature, but many small applications, 
t.j., for binding agents for xarioiis purposes, have been suggested. 

In connection with soda pulp waste lyes a eei tain amount of industrial 
research has been done on the lines of destruetixe distillation with 
recovery of methyl alcohol, acetone, light, and heavy oils. Following 
a [extent taken by A. II. White,' 0 a further description of the process 
is given in a paper hy the same author. 1 ' 5 This process is of considerable 
importance owing to the novel arrangement of the retort, whereby the 
process is carried out in a seini-eoiitinuous manner. The liquor is 
caused to How dow n inclined heated tubes in which the vapours are 
allowed to remain for from “> to lot) seconds. An aqueous distillate 
amounting to Of>T> of the black liquor treated is obtained, containing 
3*8F 5 / of methyl alcohol and 0-56 ' of acetone by voi. The x olummous 

ht Kntf. Pat 107,219/1016. ./, 1917,973 

*' Board of Trade J , .Ian 27, 1016, J. 1916, 102 

** J. Ind, Eng Che tii , 1016. 8, 22b; J , 1016, 483. 

w Papier fab , 1017), 13, 534, .V>3 , J , 19lb, 172. 

w J., 1016, 563. ^ tier. Pat 207.374 , J , 1917, 870. 

B * U.8. Pat. 1,107,083; J., 1016, 1106. 

M Met. and Cheat. Eng , 1017, 16, 182 ; J., 1017, 383. 
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carbonaceous ash acts in some decree as a catalyst, facilitating the 
splitting up of t lie.' volatile matters; the tar contains f»0 of phenolic 
constituents. The ImM fcsults are produced at USS-lUO'C. This 
process has so far only been worked in an expei imental plant, but from 
the results published there is every reason to expect that it will form 
tho starting-j>oin! <>f an industrial recoven o^ valuable by-products, 
the principle of vvhn h w ill ultimately become /tandud practice in all 
mills working the process 

Jn connection with the same sybjoct w -1 ('. Law reiM** 11 * (’escribes a 
process for rhe diMi m tn c distillation of e.spaito bl.u k l\es. Tho 
exjH'rimewts heie recorded an* the outcome of i (‘searches communicated 
by KimiMi), who was tin* originator af the iirou^s. Tho concentrated 
black litpior is mixed with ;e ( aleulatcd proportion of limeand the dried 
mixture is distilled on trav^iii present e ot superheated steam. Owing 
to tin* excess ot lime ami the considerable percentage of sodium acetate 
in the lepioi’s, ,n (*toin‘ and not motliyl alcohol is the mam constituent 
of the a*|iu*oiis distillate ami the protest is designed m the mam for tho 
prodmtion of a< clone. The oily prodmts include .t solid constituent 
corresponding to a portion of the esparto wax removed by the digestion 
litpiors, w hn h ( an be separated m a ulilisable form by fractional con- 
densation Comparing the two processes White’s and KmmaiLs, tho 
prospects of economic success aie apparently in favour of tho 
former pro< ess on account of the complication and expense involved by 
the introduction 1 f lime in the latter ami the greater dittieulty of lixi- 
viating tho soda from Jhcjish. Special points, however, may determine! 
the ultimate result in a different way, ns for instance, 4ho feasibility of 
mechanical realisation, cost and life of plant, \alue of tly respective 
products, etc., and much pioyeer work remains to bo done before either 
can bo placed on a commercial feeding as an adjunct to a wood or esparto 
pulp mill. 

The black Ives from esjvarto boiling contain, besides a tfmmll 
proportion of wax and about .V of antic acid in tho form of sodyun 
acetate, a substantial amount of a* pentosan (xylan) and, as the main 
constituent, the sot hum salt of an acid derivative of, l bo lignin, having 
many points of resemblance to Lange’s “lignie arid.” C. Budde M 
has studied the jjossible utilisation of these substances and has proposed 
a process whereby the concentrated liquor is mixed with a definite 
quantity of sulphuric and or nitre cake. The earlier portion <$( tho 
distillate contains acetic acid and furfural and the latter portion, after 
^destructive distillation has set in, becomes alkaline, yielding tarry oils 


k 2 


" Mef. and Chrm. Vng , 1017 , 10 , 41(5 ; J , 1017 , r , 43 . 
* J. t 191 «, 401 . ‘ • 
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and ammonia. The soda i/iay be recovered as sodium sulphide and may 
bo worked up ny* the form of ie caustieised liquor.,, J5y varying the 
conditions and avoiding destructive distillation the acetic a< id, o/, and 
the furfural, 1 •> , may be recovered as liefore and the lignic acid 
residue in the still, “ esparto resin, ” collected in the form ot a black 
sintered mass. It h^s certain applications as a viunish or shellac 
substitute, and yellow tp brown colouring matters rnyy he prepared 
from it *’ 


S/M ltd ) )nj<’slwn I'l Oi'C'i'V , S’ 

Among the many patents winch have been published in (Oiuieetion 
with the manufacture ot cellulose pulp from tibrous raw materials it is 
only possible, here to mention a few which attract special attrition on 
account ot some novel interest. One of these relate to a prbccss 
devised by rlanlme and Nelson M,: principally for the manutafture of 
pvdp by the bisulphite process from bamboo and similar material^ whhb 
are mixtures ot liguorellulose woh substantial quantities ot pe< tocellu- 
lose. Wlnle tin* “ free” sulphurous acid is a specilu reagent towards 
tile lignin, it is inellective with regard to the pectin, tor the removal 
of winch a base digestion liquor is required. The <omhmed iva» turn 
is obtained by using a base yielding a gullible neutral sulphite, ,>m*h as 
a liquor obtained by t he action ot sulphur dioxide on a suspension of 
magnesium oxide m water. The higher the temperature at vvliuh this 
liquor is prepared the higher is the proportion of base" to “tree” acid 
dissolved. From a liquor prepared at l.’i (\ 01 ; hugher and containing 
08 of “tree” )_. the whole of tin 1 free add is ah-mbed in the 
reaction with the lignin, leaving a basic liquor whit b by diolv^cs the 
pectin. A process tor the fractional ingestion ot mateiial under 
alternate acid and basic 1 conditions is< desciibed by C. I larinst,-' 7 in 
which a solution ol ammonia is used in conjunction with sulphur 
dioxnje so tli.it the material is gradually digested with predominance ot 
one or the other alternately'. The use of ammonia is likely to prove 
too costly on a manufacturing scale, but the process lends llsclt readily 
to the recov eiy of \ho reagents and to the preparation ot by-products 
utilisable as loddcr or fertiliser. The principle of fractional digestion 
has been very successfully' applied to the soda process )>v W. Kaitt/* 8 
'Hie readily soluble poetic and gummy matters are extracted at a 
modulate tempt'rature with a partially exhausted caustic liquor and the 
more resistant lignin is then attacked by a fresh strong caustic liquor 


Kmj Pat 2o0t»/Il)ir», J, 1111(1, old. 

Fr. Pat. 177, H95, J ., 1917, 1 32. 
w Enj. Pat . KI^SH inn ; J., 191(5, 1009. 
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b* digestion at a high temperature.^ '{'lie removal of the gummy 
matters bcfoie a high digestion tempeialure is i cached has a remarkable 
effect on the colour of tlu* finished icThilnse, and unhleai lied soda pulps 
produced m this wav are almost as blight m <<>h>ur as sulphite pulps. 
S. J>. Wells sliest-, that -utlii lent sodium h\dio\ide is adsorbed liy 
wood -hips from a* (> .solution to pertoi mf t he major part of tlie 
rent t mu at that tom^iitration, and that <opioifs dilulioti of the liquor 
hv the < oiidciM d strain After the hi"’ ^ t . i ^ • is advantageous, as it 
ffti ilitates tin migration ot the sodium hvdroxido fioni tile 

digested » ellulose and o nu »■ lerat es 1 1 s destm, live aitioii in the later 
.stages 'A novel system of digestion i*d. s.nhed hv M A. Adam 100 in 
whhli tlie finely ground material, >n, m^hamtal wood pulp of long 
fibre, together with an a< id digestion liipmi, is passed continuously 
through digester .it mu h a rate that it is e\py ed to a tempera 
tore ot I ;>0*< ’ for .‘JO |T» nuns 'I'his pioeess is only appheahle 
to previously ground material in wlu< n the time roiisiimed ill 
pellet i at ion is redmed to a iiiimmnni , it i.rn also he applied to the 
hvdrolv sjs u| s (l w dust tor the piodm l mti <*| lei men table sugar. 

llbnchn,'!. 

In pulp producing countries tin* piodiMiou of blrai h 1 1 « j u«ji* from 
i hlorine made hv electrolysis, with mu-in soda as a hv piodinf, is 

becoming standard praihi* This is pa.rt i< ularl\ the < use with the* 

large Amen, an vv ood pulp paper mills Some notes are pul>lislied by 
.) Yamasaki' 1 ' 1 oil tlfe working of the Dillitt Lcykam electrolytic cell, 
vhich is one of the most Mieee.ssful systems in (lemTany and Austria. 
The caustic liquor produced had a lommfj if mu of .’{.VNi-A' and the 
gas contaiiK d Du of ihWine With <aibon anode and current 
density ot G-7 amps, per sq. d<fn., the K M i' . was 0 volts at 00 0. 

and hi! volts at 4 A G. , the current elli< inn \ was DU T. II Vashd l||A » 

has designed an interesting plant for the mntmuous bleaching of paper 
pulp by mixing it with bleach Inpior and [pissing it through a wries 
of intercommunicating container^ tilted with paddles winch transport 
the stuff giadually and uniformly from one gid tp/lie other. 

Si :mj 

In the sizing 0 f papgr the mediannal emulsifying process enables 
many uiisapomfiahle substances to he used in cornhination vv ith the 

' )J J Ind. Eat/ Chom , 1DI0, 8, f>o| , ./ , 1D10, SH7 
Knjr Put .7 , JIM 7, 5U. 

11,1 ./. Chun. Lid ,*Tokyo, 111 10. 10 , -'.77 , J , 1010, 708. 

,0lA Eng. Pat 10(^093/ idPlti , J , Into, Diet. 
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ordinary resin size, which otherwise could not be uniformly incorporate! 
therewith. Whether the majority of these foreigh substances have 
much real sizing efficiency may sflll be somewhat doubtful, particularly 
if their melting or sintering properties differ materially from those of 
common rosin. An emulsifying apparatus is described by Knifller 
and Oppen 10 - in whiflb heated size is forced •under high pressure 
beneath the surface oV water and the pressure add temperature 
are suddenly lowered. l)e Cew specifies tV emulsification of 
15 / of paraflin wa\ with the rvsin siV.e ,(l '/ this is stated to produce a 
kind of substitute tor waxed paper. The admixture of 1 of a rubber 
product with resin size is also Claimed. 101 

Coumarone and mdene, constituents of certain fractions of coal-tar 
distillates, are. resin i tied by* treatment with sulphuric acid ; b 10 ^arts 
of such artificial resins are melted with 1 part of ordinary rosin and the 
mixture is saponified to an emulsion sudabfe for si/mg paper. 1 '" De 
Obw IHrt prepares an ammonir.m resinate size m presence of an excess of 
free ammonia by forcing a cold tlnck size into an ammoniacal solution. 
Uommcll and Miluf' 1 "' have also patented a size made with ammonia or 
borax which is intended to be decomposed with alum Indore being 
added to the stuff m the beater. The eombination of a (olloidal 
emulsion of gelatin, alum, and resin size for use in tub-sizing is specified 
by Sindal! and l»,n on. 1 "'* A uo\el idea in (onneetioii with surface- 
sizing of paper is put forward by l\. Clavel, 1 '’ 1 ' w ho produces by artificial 
means a layer of froth in the sizing and the fixing baths and passes the 
paper through the foam instead of through* tin? liquid The most 
economical and e\Teili\c way of utilising starch m the m.mufa< ture of 
paper is to apply it to the surface of the webat some point in its passage 
over the machine. II M. Whcelw right 11 " law devised a veiy satisfactory 
arrangement for appl\ ing’a solution of starch or “ feculose ” to the surface 
■ of the moist paper at the press-rolls. This arrangement, which is simple 
and does not interfere w ith the rate of output of the paper, is likely! to 
prove of considerable importance and utility in giving starch-finishes to 
printingand w riling papers with most Micient results, and it deserves the 
close attention of pa per makers. 

1 "-’ u.s. iv. 1,315,031, j ., ioi 7 , m 

»"» I'.S. Pat 1,17 1,U07 , ./., 1010, 503. ling. Pat. 1J.5SS/1015 ; J , 1010, 507 
Ul ‘ V S. Put 1,1*01,050, ./ , 1010, 1357. 

ling. Pat 17,570 1015, ./ , 1010, 1315. l r .S. Pat.. l,lOl,H00; ,/., 1010, 1000. 
P.S. Pat 1,333,15s ; ./ , 1017,503. 

'"1 Kng. Pat 101,013 1010, ./., 1017, 3S3. 
v Kng. Pat. 10,330 1015 , , 1010, SS7. 

lou Eng. l*at. 101,035; 1015 ; J. t 1010, 1315. * 

1W IbS. Put. 1,105,000, ,/ 1010,1000. r - 
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lit atilt if. 

■* 

A real I v useful pica’ of teelmical ivsear. h lias been carried by A. h. 
Sunderland, m who lias dctci mined the elicit of adding theutlour, size*, 
and alum to the stuff m the beaten in *j\ different orders 'The a« Idi- 
tion of these in^it-dients should not be made indiscriminately, as tin* 
order of the additions' has a marked influence on* the economical fixation 
of the toloumux matter. Tin IkM icsidts are obtained b\ adding to the 
pulp lii-s t tin- d\ estull’ solution, ne\t the alum, and lastly the M/e, the 
(juautitN of alum b -ino less loi basic d\ es( nils than with mid colours. 
Too mui alum in the toi mer » asn w ill eii strip some ot t he i oloiiring 
matter oil the fibie # 

The ipie.stioii of the mimeinul ’detei miuulioii of (lie device of 
beutyur has alw a\ s been aw ail inij a s| nplc and .minute solution A 
pei fc< ;]\ siti'hutoiv method has not \ et been * found. e\en for 
< ompamt i\ e dctci minat ions ^ pi opo-al has bi cn made 1 1 ' to measure 
the viscosit\ nt the pulp 111101111; jound the hcatiT tiou<;h by 
hUspendiuy, lesjstain e iods in the jialh of flow* and .ijlow 1 1 iyC the rods to 
rotate the suspension shaft .l^am-t the sjn m; of ,1 d\ nainometer. 'Phis 
method is so m m h inllucm ed by set oudaiy fa < toi s th.it it is not likely 
to ] ii o \ c aiicptablc 111 pi.ntne A lot In r method, which is open to 
less objci t ion. is based oil I lie 111 1 a mii enient of The late of draining of 
the watei tiom tile Jiulj) tlnoiiLth a w He .loth l ' -et ul l nd )< at ions are 
obtained on tin* ui im iple fiom an appaiatiis deM^ued l<v M. Ivie^ler 
and put on the market by L Sehoppei of Leip/i^ 11, 

l'"jn 1 ]hh In in •>. 

A lot m of stj.utier ditlei ( ompletely ti om .,11 pivuoiis types has 
been iiitrodm ed by tlie Walked Kn^iueei.n^ W 01 Ks, Ltd ., 111 the 
straining sin face hem^ an im bin’ll plane formed h\ hoii/ontfll rollers 
revol\ini;at increasing speeds as t he pu!p*l!ow « dow n the imbue.. The 

narrow sn.n es bet w eeli the lolls loiisti* te the st 1 aiinim slits and the 

1 * 

knots whnh fail to pass thiou^h are tliiown oil* 1 »\ the last roller into 
a reeepta. le. An apparatus tor automat icallv le^Hatmg the dilution 
of tin; pulp and lt^ How on to the mat him* )us been patented by 
Triinbev 11 ’ , its operation is based on the frictional rc-isiamc of the 
pulp. T 1 ). Nuttall 111 ' has propo-cd what appears to he a very 

111 Puptr Miknvj, 36, MU 7, 1 r.7 ; ./ , Ml] 7, 502 
11J s. wvbk us. P.n 1.1*01,1412, ./, Jtur;, 4215. 

111 l' s. Put 1 ,Mi:i t «3i:t , ,/ , Mini, yoi 

114 Knp. Pa?. 41801015; JUKI, | IS. 

115 Kup. Put. 1 7ft U/ Mil 5, J , 111 1 7, 288. 

118 Kng Pat. 33hQ/l<Jl5, J , 1010,303. 
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advantageous self-contained scheme for distributing power and steam 
to the heaters aftd paper madime, a< cording to whidi cadi group is 
treated as a complete unit with fits separate "deani < ngine from whidi 
power is t raiisimtted directly to the beutecs and m the form of 
eleetncily to the paper machine unit", while ihj; exhaust steam 
discharges into a <omtion main from which the, dning < vlinders are 
fed. An auxiliary air-Mast arrangement for a< eeleratirtg the drying on 
the cylinders is described by A. II. White 117 and an arrangement 
patented by l’npc ,ls provides*for a»very long expoMiie of the paper 
after passing over each pair of cylinder-., by mounting each of the 
upper range of cylinders vertiddly abo\e the <m ic-ponding cylinder of 
the lower range , 

A rather attiaetive proposal for supplying "team to the dning 
cylinders is made, by W. A. Aitken. 119 Theiylindei" ,ua* divide*! into 
two or moiv groups, eaeh with separate inlet and disdiargc mains. 
The whole ot the steam required for dn mg is admitted to the last 
group at tin* dry end of f fie machine and pas"<--> through eaeh group in 
series to tin* we* end, the discharge plain of eadt group being 
connected with the inlet main of the next, whidi is situate*! at a 
higher level so that drainage of coifderised water < an take place. A 
device for controlling the supply of dning 'team by the electrical 
conductivity of the moist pu per has been patented bv K. 1 butts. 120 
The paper passes between a pair ot rollers eonne< ted with a "Oiuce of 
electricity and tin* current which passes thiongh the paper operates 
the steam valve through an electro-magnet 

o ( ll'u,(r r<i/>u . 

Owing to tin* scarcity ,of raw' materials, increased attention has been 
turned to the cleansing of printed waste paper. Mild alkalis and 
soap aie generally employed 'for this purpose, but Rohm and Haas 121 
propose the use ot pmtcol\ tie f and lipolvtie cn/\mcs sinh as those 
obtained from the panei’eatie glaml of animals 01 from the papaw fruit 
or castor beaus 

In a process patented by the Neo-Cellulose Co, 1 ’-' the impurities 
loosened by soap are collected and separated by creating a foam which 

•»r r.s. Pat 1,2:12,1 n , j , 1017, o<;o ' 

lls V S Pat 1 ,131 1.712 , 1017, :m. 

m I'.m* Pat 10(!,22S/101C> , , 1017, 70S. 

,w P S. Pat l, 21 2, OU, ,/., 1017, 212. 

, 4 J.'r Pat 287,SSt; J, 1010, :1S7. 

ling. Pat. 10S, 055/1910 J., 1917, SOS, and ]'uur Pat HKS.434/1917 ; J.,1 017, 

10t5 
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isjrenderod il»K* 1»\ tin* addition of a fat of vaseline. An apparatus 
.devised l»v tin* sgme uuentors 1 - 1 n*Mst» of a mutiny drum with 
breakiny and < om e\ glades depepdmy trom tin* horizontal axis. 
The? lir-t pan »»t the drum, in wlinh tin* paper is broke n up to a pulp, 
has solid wall", the latter puit hawny pertoialed walls, -o t li.it when 
the pul}) ha- ,i"iL‘il tin* ham of a mill list- lo^eitnt iim^ it may he 
washed hv -pr.i* - of water duet ted mi it fion^Tn-nle Another tvj e 
of drum m.uhiue ' 1 l?a- liely al com olutioiis on the m-nlo hominy an 
open ehannel lor tin* t rax el of tjn* material, with • >1 »*-t met ion- w hit li 
impede the pt -aye of uniedu-'ed pn.cvs and return them up the dium. 
The piiririple ot ua-luny ua-te p.ipc r *toek by j<*ts of water directed 
on the ie\ t i -e -ide ot a w ire c loth with the mo\ my pulp on the othet 
side i >i patented h\ S M live’ 1 ’ A new t \ ye ol pulpiny nun lime has 
beeif !r-« i ih d, i out aim ny a sene- ot propeller Made- rex ol\ my at -in h 
a hiyli -peed that a duwiiyy action l- excited ayam-f the inertia ot the 
pa p<* i rti the -u-peudmy liquid, and the i omponent (due- ot the pujMT 
are draw n ap u t 1 " • 

• 

* Sjii'i nl l'apn s. 

Filin i'ii/ / 1*' .1 l)e\au and W Ha) on 1 ’' yn e -oiiie general 
information on the -abject ot Ihiyh-U hltm paper- fiom whnh it 
would appe.u that heloi. thcwar-ome 000,000 000,000 lb * »f foiciyn 
chemical hih r piper wa- m polled into t h i - eountrv and that the. 
Knyh-h m.mut.nt ui er- ha\e <urc e fully sohed tin* problem of makiny 
tills el. i- ot papei ii* t lie highest, cpialitn Suece-s ha- al.-o attended 
the manufacture ot tiller pulp toi hreweu u-c 1 s Wi both these eases 
cotton l- the mo-t -uitahh* law material and tin purity and soundness 
of the hbie the mo-t jmpoitaiil emi-idei .ition Aeeordiny to 

Uawalow -ki 1 - 1 the pm lheattoip ot hlter pajM hy cldute hydrofluoric 
acid i- <a-ilv ellected as reyards the sdna but the lime and ifou oxide^ 
are soinewh.it resistant to tin- a. id. 

Jloofum /ill Standards lor the < on?| o-ition and pmperties of loofiny 
felt hoard luxe been adopted m (Jermanv 1 1 and the use of yround 
bark wastes m the mannfaetute of these bo.uds and otln i r specialities 
• 

123 Enn Pat 101,072, 1010 , ./ , 1917, 3 U. 

m Fic^kc' Eiijr Pat ln:?,:i7<> 1 1»H> , ./ , 1107, l»ss 

,2i Enin Pat lo7,H0/l!*10, ./ , 11)17, 070, imd Kny Pat 100,701, i 01 7 . J , 
1917,117k 

,s " Wndf Kn- P it 3,702/ 111 1. 1 ; .7, 1010, S33. 

1?7 Jmlust, mm, 45, 1.71), ,/ , l!)lf>, 733. 

,2S Foster J List ttrmnnq, 11)10,22, 113; J , 11)10, 117o 

l! * Z. anal. Chun , 1017, 54*7o3; J , 1010, 270. 

130 Mnreu-son. Mid. K Mgtenalpruf , 1010, 34, 40, J , K)I0, 1100. 
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is recommended by O. Kress. 181 Promising results have been obtained 
by screening and refining spent' tannery bark or pAlp-wood lurk and* 
mixing the product with a proportion of standard fibre pulp; wall 
papers, wall boards, and 'fibre tubes have been made from these mixtures. 

A new method of making roofing sheets is described by Woodley, 132 
according to which tnoist pulped stock is incorporated with an 
asphaltic binder by forcing tin; mixture repeatedly thiMigli perforated 
plates until homogeneous and then rolling it out into sheets. 

Moi.dine-jnoof jmjirr. In making vessels of paper which has to be 
rendered moisture-proof, re/., by waxing the finished article, the vessels 
are mfUle up by uniting two sheets of paper by an adhesive* which is 
immiscible with the proofing agent*, so that the proofing agent cannot 
penetrate right through the papei. 1 " 1 * 

()i nmnnitnl /Htj’i ). Paper 01 namented by deeper and lighter shades 
of colour on its' surface is made, ayonhng to a patent by The 
Strathmore Paper Co, IM »by applvmg a colouring or decolorising 
medium to the uneven surface o*i the web on the wue by means of a 
pressure roller. The uneven surface is produced by putting the first 
suction box out of action so that the pulp tends to bank up and 
become crushed by the dandy roll ; the colour may be sprayed on 
to the upper couch roll, and thus applied to the paper, being displaced 
from the elevated portions of the sheet and concentrated in the 
.depressions. 

I'lth unified (line. Plates of hard vulcanised fibre are softened by 
steeping in a solution of zinc chloride (1 5), dried in the air, 
impregnated witluan emulsion of oil and water and subsequently with 
oil alone. The treated plates are dipped in melted paratliu wax or a 
solution of sodium silicate. They are fleyble and can be used as a 
substitute for sole-leather. 1 '' ’ A new modification ot vulcanised fibre 
is prepared by impregnating ordinary vulcanised fibre with a solvent 
which t may be used for displacing the moisture from the washed fibre. 
Alcohol is a suitable displacing* medium ; the alcohol is then itself 
displaced by a proofing or softening swbstance which is soluble in the 
alcohol. For instance, an intermediate “ bakelite ” product may thus 
bo introduced and then fixed as a solid condensation product by 
heating, or else a modified oil, such as sulphonated oil, may be used to 
impart flexibility 

U1 J. I ml. Eu<j Chan., DU), 8, SS3 ; «/ , Dili, 1105. 

133 Kiitf. Put SM5/I0 15, ,/ , 1‘Hli, 1000. 

'■» (\ A. Pickett U.S. Put. 1 ,200,302 ; J., 1016, 1256. 

m Knj». 1‘nl. 10S, 3 m/1016; J , 1017, 1045. 

uu T. Oje. Kiitf. Put. 105,033/1010 ; J , ID IV, 514. 

i* J. McIntosh. U.S. Puts. 1,236, lOUmnt 1,?36,461 ; J., 1017, 1002 
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I’ajrr fid**. Experiments have him made by RudelofT 137 on the 
mechanical properties of various coinmereial types *>f jwi|>er tubes. 
These tulx's diirer in quality and powcf of resistance according to the 
substance with which they hu\e been lemenled, coated, or impregnated ; 
thevare intended^) serve as conduits foi gas or water. The\ are only 
i to tli.> weight , of lead pipes and resist I I times the internal 
pressure for nfual diameters. None of the/ paper tubes, however, 
could be regarded as permanently capable of insisting the softening 
action of water. A tvpe of tube called “Peitinax" is made by 
impregnating paper with synthetn resin and lolling up under tension ; 
these tubes would appear to be suituble4m oil conduits Paper ‘tubes 
show a sufficient I v good "•iisile strength bn^ low compression strength ; 
the modulus of elastic Ov* is low and tl*e resistant e to bending 
stressi s \ cry poor, they lanuot be regarded as adapted f» >r structural 

purposes * . 

Fm jnimf \n i(m<f jnijH / . R (J. M\ers |lv has made expel imeuts w iU) 
pulps piepated fitim iln\sotile tibre* toget ^er with pre« i pi t ales of 
metalli* tompounds Tin; best papcis as reg.'frds ipialitv were 
prepared from pulps containing preiipitated h\ dioxides, arsenitefl, 
silicates, and tungstates, pai t inilai ly one containing a laigo excess of 
magnesium arseiute in an alkaline mixtuie A' t hi‘ result of firing for 
10 hom s at DOO' 1,000’ (\ u is com luded that no pa pci composed of 
mcomlnistihle snbstaiues containing moh • ul.ir Water cm be made, 
lirepioof, but sr\Vial • all be exposetl to a dull led heat for 1 or ‘J horns. 
For firepioof inks, blue, ehroime, and cobaltoiis mtiate.s and eldorides 
ji\e satisfai tor\ results • 

shin/ tunl 

An agieement has been atn\ed at between*! he Aineinan Paper and 
Pulp Assoiiation and the Association of Wood Pulp fmporters* 
regarding the sampling and testing of wood pulp for moist* ire. 13 ® 
The samples an* taken b\ boring dis<V, 1 im lies in diameter, wi^Ji a 
special auger I )n eetioiis are* given for taking the samples in 
different positions on the* bales and at dijimte /intervals m depth. 
Rules for controlling the percentage intention of mineral loading in 
paper on the ma< him* are given by Plumstead. 1 ,0 Samples are taken 
at different stages m t^ie manufacture and the loss of filh r at each 
]X)int is determined by drying and incinerating. 

137 Mitt. K Mitteruilpruf 1010, 34, 61 ; J , l'»l 7, 502. 

IM J. I ml En/f. Chem , 11116, 8, 888 , J , 11116, 1 U>5. 

139 Paper Making 11)16, 36, 10; 1016, 172. 

Chem. Eng , lfllO, 2J* No. 2 ; J 1016, 620. 
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Conditions for the determination of the wet strength of paper have 
been proposed by K. O. Reed* 1,1 These arc necessarily chosen quite 
empirically, as the wet strength varies wtf*h tin; temperature of the 
water and time uf immCision. Strips are steeped for 'JO nuns, in water 
at 70T’ (Jl (') ami then immediately broken in tty* testing nun bine. 
To obtain a high we^ strength the paper shoujd be made horn long 
fibre pulp beaten “vwjb” and well felted and sized *.so as to gi\ e the 
maximum resistance to the penetration of .water.* 

Three, “direct” tests which have been developed at the 1 ’Mission 
d’esting Institute for measuring .the suitability of paper lor certain 
specific purposes, are worthy *of noth o. \V. Ilei/bcrg 1 lj describes an 
arrangement of apparatus for determining the permeability to air of 
paper Jumped lirmly between two metal, flanges and subjected to a 
constant ditlererice ot pressure i 01 responding to 10 cm. ot water.' The 
volume of air usptruted through the payer while maintaining tills diller- 
epee of pressure is lalculated in terms of litres per min per 1 00 sip cm. of 
area. The results aflbrdan effective measure ot the penalty ot the [caper, 
and lienee ot its* suitability for airtight wrappers, for instance, 
vegetable parchments and greaseprools have a permeability ot only Od. 
which is so low that it may be regarded as equivalent to zero for 
purposes where no dilFerenec t of pressure exists. 

A method ot a similarly dire* t order for tin 4 determination of the 
permeability to beat of fabrics and paper is desi ribed b\ 0. Hauer. 111 
The beat passing through the uninsulated bottom otaii insulated copper 
vessel containing water at 100 C- to the junytiovi of a tlu-rmo electric 
element pined Rmeath it, is measured with and without the inter- 
position of tin* material under examination, observations being taken at 
intervals ot two minutes over a period* of IK) mms 'Here is no 
definite relation bctweeirthe beat piotwtive value of a material and its 
nature, thickness, specific gravity, Ac, and the relative values of 
different fabrics can only he ascertained by actual tests. 

A third direct method, described by V. l»artsch, IM relates to the 
determination of the grease-resi.stance*ot greasepioof papers. A layer 
of fat, 1 mm. thic.k and Jo sq cm. in area, is .smeared over the paper 
by using a zinc template with a square hob 4 , and the treated paper is 
placed on a sheet of white note paper, between two glass plates 
loaded with a oOO grm weight, tor one hour. Dillerent tats have 
dill’erent penetrating powers and lard is recommended as a standard, 

J . I mi Eng Chem , li>I(», 8, 1,003; J , 1010, ]gl t 
,,J .V'//. A' Matenalptuf . IH15, 33, 112,*./, 1910,3s. 

1W M \(t A', Mafmatpntf' , 11)15, 33, *200; 1010, 022. 

lH Mitt. K. Material pt uf , 191*, 33, *11; ./ , 1910, 023. 
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Th^ results arc elassilied in groups aceordmy to the number of stains 
observed on the \*lule pajxr. (Jteasrproof paper should show only 
wry few (not mow tJi.u^ lb) small, |praetnallv isolated stains under 

these conditions. 

The mthiem e of humidity on the phwn.d propel ties ot paper has 
h an studied b\ (t Kirss and 1* Sil\ ei stem, 1 ■ ,|)so bv b’ Campbell 1 m 
The < mil liision-'# an i\ ed at i om ei niny the de» ot tensile s( i euyt h 

and un re.ise ot slieUh. w lien the lelatiw hmniditv ot the 

atmosphere is up leased, lontnii^ pie\ioiisl\ naoided ol.si i \ at ions. 
The toldi ny stienylh ot pa pel tends, to nn lease with the humidity up 
to a* maxtmum at about SU hniindit \ # moi e oi less, a< i oi diny to the 
nature ot the pap<i. After this pu^it , .i 1 ut t her tn< i ease in humidity 
causes a sleep diop in tin; lohlmy i ( -istauj e. Tlie i esistam e to ink 
permit. turn falls Muisideiabh as the humiditv Is increased. 

<h Kiess, and C. ( '. Mi.Nanyhlmi ! '■ des»ul>e tin* < oust i u« t ion and 
manipulation of the I \ es tint photmiu ter # a - a nn aim tor t he (oloiy 
anal\ sm, ni tunis n| i ed, yi ecu. and bUe, ot lint id w lute and i oloiued 
papeis as dilri mined l>\ n tie. t d li_'ht ’1 hr mViumciit is ipute 
sati>fa‘loi\ lm tin- pni|inM‘ .iml ^iu - nunihiis apple able in praetnal 
< olmir luati fuuy. L\pe;inunt wile aNo unde with InyrisollNs 
“ l ill'll i nil It i to d e t ■ • 1 mine the i ll < t ot m lendei i ny . t h is umf i iiment 
'show s the penuiiiy. ot 1 1 h T lelhitrd while’ the anylr oi nn ulemas 
i' eijital to tip anylr ot o Ih efton in <ompai|son with the total, 
lellutid liyht *1 -e le-ub- 'how that whibt t he yla 1 1 met er in iyht be 
ot \alur in iletMimum^ the limdi ot w lute papei u is not suitable 
' »r I oloined pa pi I - o> dllleii lit lilies a I Pi 111 ten -It U - , 

M Nano 1 h I- -t lulled ill inn i OM opn i i ims se< t imm t he peiiet i at ion 
ot i oh >U1 ci 1 pi 1 1 1 1 ei s ink \^i nisli into papeis of dltlenmt texlines, the 
penetration \nr\iiiy with tin .tunnies, of texture It the punted 
paj»i r b • dtied at too hiyli a tiiup 1 atm e the \ ai iilsli pnp I fates too 
* j 1 1 1 * k 1 \ and the pigment stpaia'ts mi The nn tai e and i ubs oil’ fill’s 
ma\ bp pre\ ent ed b\ the addition <4 iianyam so boiate lomm size 
<lo.'s not impede the peiiet t at ion o! printing ink but yi hit m sizing 
prevents it \n eves of mineial loading fills y»p the poles ol the 
paper and pre\ # i uts the pi netiatimi ot the \a*mdf 

Ihe determination ot the < iipne ivdu< my \alue ot cellulose 
aecordiny to Sthwalbe’s method, takmy all the minute pi ei aution.s 

neiessar\ to a\md un ldental enor-, m a wry < oinpln atrd operation. 

u ’ J ht'f Kn>l ( fit'll , i:rl7, 9, 272 , .7, 191?, mt 

J /»</. Kmj chr,%., 1917, 9, L.J.S, ./ , 11.17, US.i. 

" 7 J - In<{ Km/ C fir m , 1 W1U, 8, 711, an.l 9, 2H1 ; I'll 7, It!) 

«/. t-’h'm. Ind , Tttkgi,^ 1917, &0, 219, J., 1917, W»8. 
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Freiberger 14 ® has enumerated certain further precautions required for 
obtaining trustworthy results. 'Both the alkaline tartrate and the 
copper solutions should be frostily prepared*and the sodium hydroxide 
should be made from ‘metallic sodium and dissolved in a clean iron 
vessel. Kubbcr stoppers must not bo used and t^e introduction of 
sodium silicate in th<{ distilled water must be guadled against. The 
Folding's solution must be poured off the cellulose immediately the 
boiling operation is completed and the cellqlo.se hashed a few times by 
decantation before liltering the^solutqm, preferably through paper. Jn 
this way the further deposition .of cuprous oxide which takes place 
when dilute Fehlings solution, is heated, is prevented. Ifr must bo 
admitted, however, that the larj^e number of complicated precautions 
and the special apparatus now required to obtain trustworthy results 
by the Schwalbe method detract from its practical utility for technical 
purposes, making it more suitable for «a University laboratory. 
Undoubtedly a modification in the direction of simplicity and hipidity 
is required if tho original^objocUof the test is to be maintained. 

K. b. Me Bride* and «). A. Scherrer 1,0 have determined that the 
majority of chemical filter papers contain reducing substances which 
have an appreciable influence when a delicate permanganate titration 
has to be made after filtration, especially with hot titrations. The 
reducing matter is readily soluble in aqueous media and most of it is 
, removed if the filter be subjected to a preliminary washing with 25 c.c. 
of the reagent which is to be used in the filtration ; *che error is then 
negligible and is no greater even if tho titratioivbe made in presence 
of tho paper. 


M * Z. angew Cfom., 1017, 30, 1Y1 ; J., 1 [>17, 707. 

140 J. Amer Chem. Hoc, 1917, 39, 928 , J , 1917, 736. 
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8. If. Hm(jins, M.Si\, 

( 'ht'wist , Jihachers ,4tt* ut(\ou } l.tJ. 

This branch of chemical industry lias, lik^' other branches, been affected 
by the war. The nature of the proituctious of muny works has been 
entirely charmed ; the scuituty of certa::i (^icmicals has caused rigid 
economy or the employment of substitutes; and the interference 
with the dyestuff supply lias enured main dilliculties. In fact, it is 
remarkable that the industry has been kiqff going, in spite of all tlfti 
dilliculties, and it would not be to the national advantage to explain 
in detail the devices adopted to overcome the dilliculties. 

Various new machines have been described, but, m the cases where 
full details have been given, there does not seem to have been any 
revolutionary change. Many of the inventions have been devised for 
special classes of work. As in most oMier industries, not engaged 
directly in the production of munitions of war, less research than * 
usual has taken place; owing to the scarcity of labour and other 
troubles, the managers* and technical men have required all their 
energies to keep the works going, and have found little time for 
experiment and the devehyunent of new* processes. In* the United 
States, however, a large amount of research, in textile chemistry has 
been performed in recent years. 

This branch of applied chemistry has Always attracted a number of 
chemists, perhaps more than most otlu*r branches of chemical industry. 
Whether these chemists have betm of the first rank may be disputed 
in some quarters, blit certain it is that, in an ^ostentatious way, 
they have brought the industry to a high degree* of scientific develop- 
ment. This development has also been assisted by the connection 
between the industry and the aniline dyestuff industry, which is 
probably the most highl/developed, in a scientific sense, of all industries. 
Yet it must be admitted that among managers and technical men 
employed in the industry there is usually a reticent feeling, a feeling 
which keeps them from discussing their successes and troubles wit}* 
others outside the works. They always appear extremely anxious 
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not to divulge anything of value, and in some cases are given strict 
injunctions by their superiors 10 that effect. “ Secrets/’ however, 
leak out, and it js in the interests of the industry as a whole that 
discussions on scientific' and technical points should take place. 

During the period under review it is gratifying to pote that research 
in the industry has isjcivcd official support. Comftuttees have been 
formed by the Society “of Dyers and Colourists, problems selected and 
grunts m aid of research on these problems made ; a number of 
problems have been oonsidereddby committees appointed by the Textde 
Institute; and this Society has received grants in uni of a research 
bearing on tin* technical development of the industiy under review. 
There seems to be a public awakening concerning the necessity for the 
application of scientific research to the textile and subsidiary industries. 
A large amount of work is awaiting execution, but it will be necessary 
to see that it is begun on a right basis if the industries are to obtain 
the full benefit. Morcovef, it is well to remember that such work 
will depend for its success upon the progress of pure chemistry, as will 
be explained lafer. 

It is a remarkable fact that in different vvoiks similar results are 
achieved bv different processes. Nobody seems to understand why 
the vaiiety of processes are 'used, except that they ha\e been found 
successful for years. One pdntworks uses lime boiling for preparing 
tho cloth ; and another works, not many hundred yards away, uses 
caustic soda boiling. Because both methods give satisfactory results 
no further attention is paid to the matter; in industry, results, not 
methods, are consideml provided economy is aclne\ed. The processes 
men Boned are not yet fully understood, and it is m matters of this 
kind that research is required. It must not be thought, however, 
that a uncut die chemist entering the industry can solve all the 
difficulties encountered. Textile chemistry is one of the most difficult 
branches of technical science, end long and painstaking lesearch is 
required before any conclusions whatever can be arrived at. 

The leason that textile chemistry is so difficult and depends so much 
on experience, is because the chemist is dealing with substances or 
mixtures of substances, the chemical constitutions of which are 
unknown. For instance, raw vegetable fibies contain as a rule ; 
(l) cellulose, concerning which substance a large amount of research 
work has been performed, but no definite ideas formed as to its con- 
stitution ; (2) waxes, the thorough investigation of which has only 
recently been commenced; (3) proteins, the ^chemistry of which is 
extremely complex, and the constitution far from determined ; 
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(4^ }>cctio, mutter, concernin'! which little is known ; (5) colouring 
matters of undetermined constitution! and ((») miner*] matter. 1 This 
collection of substances unknown fchenneil constitution mtvcs to 
indicate why the industrv was founded on empiricism rather than on 
a scientific basis^ The bleacher, dver, and printer of textiles first 
aims at separating fly* non-cellulose const it u-ntf of the fibre from the 
cellulose; tin 1 Meaoher’s duty is merely to male this separation in 
the best and cheapest way «he can and with the least possible injury 
to* the cellulose of the fibre. The im^hods used are tin* result.s of 
accumulated experience but chemical knowledge i* being found of 
greater and greater assistance. Impoftant work has recent l\ been 
performed on the constituents of textile fibres, and progress m the 
textile industries will depefld on invest igat Tons of the natures of the 
waves, proteins, and pectins of plants Kor inshyico, recent work 
on tie* .ytion of chlorine on pn^eins is of interest, and serves to show 
the connection of an important industry with a branch of biological 
chemist r\ . 


Blkacming. 

An important method of bleaching lias hern outlin'd )>v Levine, ~ 
who showed that the ether-soluble and niiioAcnous const it ueiits of 
cotton cloth can be removed by the action of certain bacteria in a # 
nutrient solutiou containing certain inorganic salts; the cloth is 
merely immersed m Jhc solution instead of being scoured with lime 
' r caustic soda. Robin* treats raw cotton with a l / solution of 
pincreatm at 20 —40 ' (A for some hours and then bleaches in the 
usual way. Jfo later 4 protects the um: of tlfl> solution for the cleansing 
of other articles than textiles* and Kwaislxi 6 uses the proteolytic 
enzymes in the juice extracted from the bodies or cocoons of insects 
or silkworms in order to dissolve the, serlein and loosen the tib^s of 
silk. The use of enzymes in the bio* hing of cotton is of interest; 
previously they had been used intensively to remove the size from 
cotton cloth before scouring, but m this new development the action 
of the enzyme js taken further, namely, to eliminate the, fatty matter 
and the proteins from the fibre. The following questions, however, 

iitirm s (./ , 1U16, 1191) ll*s hIiohii tlmt mu cotton gnus »» much iih l % #f a«h 
on incineration and the variable mineral content nfleets tho properties of the fibre 
<luring dyeing and other operation^ 

* J., fnd, Kh,j. Chem , 1910, 8, 29S 302 , ./ j mm, 087 

3 Eng Pat 100224, 1910 ;*.7, 1910, 1057 

4 Eng Pat 107191, 1910; ./ , ?9I7, 955. 

5 Eng. Pat 106503, 1917; ./.,J917, 1*9 
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arise: (l) Can all the impurities be removed without resorting tc 
ordinary scouring , (2) how ddcs the cost of the enzyme and nutrient 
solutions compare with that? of ordinary scouring solutions; anc 
(.'}) if lime salts aie present in t he nutnent solution is it nece>saiy tc 
treat with acid after the action of the enzymes, in-order to eliminate 
the lime ? It inusft' not be forgotten that sonic enzymes attack 
cellulose, and unless this action bo prevented the methods of cleansing 
mentioned may have an elfect on the strength of the fibre, just as over- 
retting rots linen It might 'be difficult to stop the action when the 
non-cellulose constituents of the tilne have been removed and the 
cellulose itself not attacked.' Caustic soda boiling is found to have 
no deleterious action on < olluhov, even on boil him with that solution 
for it) hours under pressure. Moieover * weak caustic soda solution 
is an ideal cleansing agent for textiles, since it lenioves the waxes 
by saponilication ; it is the best li\dr<*lvsing agent for proteins, and it 
eliminates the pectic matter from the (ibie. IVihaps the most impoitant 
point in bleaching is to have a sale method of separating the cellulose. 
Only safe methods can survive. A method might be very scientific 
and economical, but if it results in an occasional lot of goods being 
“ tendered,” then the economy of the method disappears and the 
method cannot survive. In fact, methods which re<|iiirc careful 
scientific control m order to fcave tendering do not commend themselves 
to bleachers; methods which are not risky and can be entrusted to 
workmen not scientifically trained are preferred. Some time ago a 
method of bleaching cotton in one operation was described. The 
cotton was heated in the kier along with the scouring liquoi, to which 
was added a certain quantity of a manganese salt, and air was passed 
through the goods while in the kier. The idea was to oxidise the 
manganous salt by the air, the oxidised salt being reduced to its oiiginal 
state by oxidising the nob-cellulose constituents of the fibre, and 
thus by ft cycle of operations oxidising, and therefore bleaching, the 
co* ton during the scouring operation. The method is ideal from the 
chemical standpoint. The writer has not heard if this process of 
bleaching has survived, tut thinks the point mentioned above, namely, 
risk of tendering, would sooner or later cause its discontinuance. 

The cause of the yellowing of bleached cotton on steaming and storing 
has lately been discussed. Levine 6 7 confirms Hebden s T conclusion 
that the turning yellow is partly due to nitrogenous impurities ; but 
he also finds that- the ether-soluble impurities have some action. 

6 J. In<l En<j Chem , 1016 . 8 , 208 *302 ; J., 1016 , 687 . 

7 ./ mu nr.n 
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Freiberger’ states that cloth bleached with cold hypochlorite solution 
and then soured <ljd not keep so weU on storing as the same cloth 
bleached m a warm alka^ne and tlngi a warm acid bleaching bath. 
The present writer* found that anv of the residual non cellulose con- 
stituents of fibre hail the elb ct of causing vcllowing on storing, and that 
the only method «X prexentmg this fault was h\ proper st ourmg before 
bleaching. • ' 

That scouring mcreVes t[ie st length and elastnitx of cotton yarn 
lut£ been ( unturned If. howevey, the^arn was not piopcily scouted 
before tieatment with the h\ pocldolite solution, thcie was .hi uitual 
loss in strength. 11 Seel and Sander 1 * humid no stiucfuial modilication 
of cotton and linen, when \iewcd mifjer < h^ me io-cope. aliei tieating 
with ai ids, alkalis, and oxidwmg agents Wool, however, was allected 
bv all? dine boiling, and soap instead of soda .eli was h i ommended for 
this wotk. • 

• 

The libtichuHf <j' “■n nH'hl<nj(t Snlulntnb. 

Koi'selt 13 el, mils the use of Ji \ poehlollte solutions of # gl,. dually inciCHH- 
ing, instead of de< re.ising. com cut rat ion This method niav pioduce 
a good white but leitamh not a t heap 0 m 1 , i iirisiderni; 1 the amount of 
strong h\ poehloiite whnh is ictamed b\ (he. (loth and lost m the 
subset j lie lit washing process lillggs 1 * dls llso-s the C( oiiolliv of hypo- 
chlorites in hleatjung ope>. inons. 'I'lie theorv of the bleat lung action 
of hypochloi ites has been tin* subject of much cont io\ crs\ , 1 4 14 but it 
now seem - to be est aldislfi'd that then bleat lung act ion is due to ( 1 ) the 
direct production of n iseent owgeu by tin* !i\ poelilo. ites, and (2) the 
production of nascent ehloime b\ (lie aefi<*i of the hvpot Morons acid 
present in solution on the chlorides also present . A number of observa- 
tions healing oil this discussion have leceiltlv heen made • It was 
found 17 (hit very dilute solutions of livj^iehlontes det oiiipte-c slowly, 
the velocity of decomposition being appjrentlv lepiescnted bv a portion 
of a rectangular hyperbola. It li^tl pieviously been shown 18 tli.it Ihe 

8 Z. «»</> IV CA« „t , lull), 29, 337- lU) , ./ , lino, (Jj{3 9 J 

8 “ Dyeing ill (J'Tmtuo and Amoiic.i,” btvolid edition, Longman*, (irceii and Co , 

mu; 

111 F P. Jacuscn, .7. S IH \ J)i/,,s and Cut , I l»l 7, 33, 31 38, 1317, 288. 

11 8tV also Higgins, ./ 7’(.(4 Inst , I *♦!♦*, 3.8 # 

11 Z an yen' Chan , 1313, 20, 201 205 , ./ , 1310, 8S<> 

13 (ier Pat 2872 10, 1313, ./ , 131(5, 171 " ./, 131(5, 733 

. ,J UiggiiH, J , 1313, 350, 353, lOlil, 1153 , 131 1, 785, 1152 * 

16 Taylor, J., 131 1, 38. # 

L. Vallery, Compfts Rend , 131(1, 320, .7 , 1310, 378. 

18 Higgins, J. Chem. Hoc., 19D1, 103^1 ,810, .7, 1313, 1004. 
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velocity of the bleaching action of such solutions could he represented 
in a similar manner. Ricci 1 * states that the add r, 'ion of chlorides, as 
a rule, has little effect on the stability of h v'poehloritex, although under 
som ( ‘ circumstances the addition has an appreciable effect on the stability 
and bleaching efficiency of the solutions 20 A.^Smith 21 supports 
previous work , 21 shotting that bleaching powder solution and sodium 
hypocldorite solution produced by the electiolvsis ‘of common salt 
solution give identical results in bleaching processes. The pink colour 
of hypochlorite solutions, somMmW noticed in laboratory experiments, 
but, seldom nowadays jn commercial liquors, has been attributed to the 
presence of ferrates; but further work has shown 23 that it is due to 
permanganates, tin* manganese b<*jng derived from the bleaching powder. 
The present wnter had noticed this junk colour in hypochlorite solutions 
in contact with pnngane.se compounds, such as manganese dioxide . 24 
It is interesting to note the use of a mixture of bleat lung powder and 
bone acid as a powerful antiseptic in suigery. 'Tins mixture had 
previously been used by chemists to prepare Jivpochlorous acid by 
distillation, and the present writer showed-”' by adding boric acid to 
hypochlorite solutions, that an extremely active bleaching solution was 
produced. 


Degree of Bleaching of Cellulose. 

Many methods of determining what is called the degree of bleaching 
of cellulose fibres have been described from turn' lo time, but this work 
lias been of little interest to tin* practical hlcachet , lie contents himself 
with the in uni strength tests, and only examines the material for the 
so called oxy-and hydro-cellulose in case* of decided weakness of the 
fibre. The “copper value” of Schwalbe has been much discussed, 
but Freiberger 39 states that certain precautions are necessary in applying 
tins method. Further, he * 7 attempts to classify tin* whites of bleached 
goods by observing the stains they produce with waste bowking liquors. 
Haller , 28 however, points out that such a method of distinction is only 
applicable to good’ bleached by the same sxsfem of bowking and 
bleaching. He ought to have further added that such a method of 

1015, 714 Higgms, J , 1911, 185. 

11 ./ , 1010, 185. 42 Higgins, lor cit 

21 E Hedge, J I ml. Eng Chem , 101(5, 8, 780 , J , 101(5, 1013. 

u J , 1913, 350. 2> ./ , 1014, 1152. 

2 6 Z. angrw. Chem , 1917, 30, 121-122 , J , 1017, 707 
* Fdrber-Zeit., 1015, 26, 319-321 5 191»if27, 26-27; J , 1016, 629. 
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Comparison could only poshly ho of use when the samo doth was used 
in all r lie tests. • * 

Tin* behaviour of tlio waives of t <* x? il<* fibres during tin* bleaching 
J>ro< oss is discussed b\ the writer, *• and the etlieaev of the hine hoil 
explained.* 0 Bec.tuse of the diilieulty of leiiioun^ the natuial waxes 
during bleachmi/, James Burt -.Mai.shall, Ltd.^fmd v \ II 11 i» j ns 3 1 
extract the waxes b\ spKents hefoie the bleachm*’ pioeesx Appaienllv 
with a similar intention lYcfvhain** bods tin* doth in a soap solution 
colttamniu hen/ol instead of seoufnu! nf the usual \\a\, and. fmtlier, 
a solution containing potash soap, < arbon disulphide, and olein has Been 
su^eested for remowm/ grease fiom # fa hues 11 A retent leseardi on 
]*‘ctie matters 1 * is ,,f interest to bleaMiers. ^uul tin* reino\al of peetn 
mattej from vegetable Mho's }>\ means of a hot atpiroiis solution of 
hvdrodiloi je acid has been piote<t«d * J In bleaehnyj with an alkali 
peroxide, a claim is math’** foi h^atnm the hath immediatelv to S, r t ('. 
to prod ms* a bet ter w hit e in a shorter t m*e To pre \ ent the flo< < u lat ion 
of calcium soaps in washing baths, the addition of^i soluble colloid, 
c J . |/1 lie, albumin etc is pfoteeftd * T 

Jn a paper on hleaehim/ fault', .1 F lirmps*" dismisses mod of the 
troul.h s w if !i w tin 1 1 Idea i he is ha\ e to contend, and a paj ei h\ Buddr** 
is of interest to tl os,> bleat heis who are tioubh'd with mer pollution. 
On exposimf bh nfied t ot ton to the action of the licht of a Fooper- 
Hewitt lamp if mi found lo be “ tentlert'd ” and apparentl\ paitially 
eham/t d to “ o\\ < < llujosr 


I o* nf \ tin ('ah' ni Hhachm/j 


( bonj to t lie w a i . a t itls |*i\e been eostiv and Mane Nitre cake 
has been used m m in v oim's in place of sul pliui ic m id and o^ h \ dio- 
diloric at id foi soinmy textiles Fxrept m certain eases, such as 
lime sourin'/, it has be«*n fouml a j/ood substitute, and t\en jf flu* 
case mention'd it has been used, with advantage after the yo<4ds 


l> J , 191 1 t«>2 *" See ill ho 1 1 **, ./ T« rt Inst , 19H5, 7, .‘to 

t! Knir Pat 1G2S9J, 191(5 , J 5 1U17, 21 1 

M*t tint / ('hfin Knq , 101(5, 4, 1(50, ./ , I'.IK!, loll 
°S D\son and ,J lh •an ami Co , l.ttl Put I (>:t ] 1, 1913 , ,/ , I9|(>, sV; 

" < B Selirwer ami I) llmchem ./ , 1910. 10, 539 317, ./ , 1917,577 

*’ B bet eh Knu Pat 10*302, 191(5 , ./ , 191 7, 451 

M iautst he (ittl.l-uml Silht-r-Sclicide AmsIhU, Kng Pat 10910,1915,./. 1910,925 
i7 Farbenfuhr \onn F. Payer umi Co , (Jer. Pat 29-IG2S. 191 1 ./ 19K5 1153 

*«/. 19115,40*. 

40 Dorc-o and Ihtr, ./. Sac. JJif ) %<int0(ol , 1917, 33, 17-J9, J, 1917, 211. 
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its acidity have been mentioned ; special tanks have to he used, and 
the solution tested volumetries II v. 41 

The Action of Acids on Cotton. 

The tendering action of acids on cotton has hem in\ estimated hy 
M. Fort and F. IVkbs, 4 * and discussed hy .7. F. Br ; ggs 13 ; cellulose 
does not form compounds with acids, and with mivturesof acids selective 
adsorption was only pronounced at hnjh concentration. 4 * The ten- 
dering effect of acids on cotton was found 14 to increase with the length 
of time of contact and was reduced hv washing with vvatei or alkali. 
Zanker and Main 49 found that if mixture of (Haulier s salt and acetic 
acid caused tendering of -cotton, hut tli.D this was the best mixture 
to use in dye* baths for union goods. 

Of interest to both bleachers and d>e?s has been tin' trouble 
lYperieneed by inanv bhaehers of tot ton piece goods woven with 
coloured borders. Many new dyestuffs ha\e been used for dyeing 
the yarns for tlnSc (oloiired bordeis, m„some cast's ^ bleeding ” into 
the white cloth resulted dining tin' scouring piopes*. The now 
dyestuffs have been fairly fast tt» the Usual tests, except the test 
mentioned, and when onet the colouis ha\e i un (lie bleacher 
finds it impossible to correct- the fault . To pie\cnt the bleeding of 
vat colours, padding the cloth with caustic soda solution, to which 
non-oxidisable salts have been added to prevent the solution of the 
colour, and allowing tin 1 goods to In* some time 4, before the piocess of 
bleaching, has been protected. 17 

• Dykinij. 14 

The troubles to dyers caused by the interference with the supply 
of dyestuffs have been discussed hv Whittaker. 411 Wood colouis have 
been more list'd than formerly,. alt lumgli previous to the wai they were 
used in large quantities by some yarn dvemg works.” 

41 Chew. Trade daunt, Jim 8, 1910. 1910, 109 , J K Kanim, ./. Sor. 

Durrs and Col , 191(5, 32, 95 CO, J., 191(5, -48; V Bean, J.. 191(5, 1153. See 
also./, 1917, 12lGv. 43 J , l'MO, 38 4J d , 191(5, 78 

44 A Leighton, ./. Dims Cheat , 191(5, 20, 188-191 , J , 191(5, 1(54 

45 l\ Wilkinson, d Six' Dyers and To/, 1917, 33, 1 48 151 , d , 1917, 707. 

« Fdrber-Ze it , 191(5, 27. 355 , d , 1917, 70S 

V ,1 Onvf, Gor Pit 388751. 1914; d , 191(5. 419 

4 “ 191(5, 783, 1201. 

4# “ The dyeing value of siune natural Indian dyest.-*flV Srivi^tavn, Ayrtc. J. 
India, 1910, 53-64, ,/., 1910, 901 , “Cuteh iu Burma." 1917, 208. “ Dyeing 
materials in the Philippines, J. Roy. Sw 1917, 65, 553; J., 1917, 700. 
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Of recent rears theie has been an mclmu?a>n towards the prodmtion 
of fast dves; fastness has received more cniiMdcr.it i.^n than hitherto. 
The use of vat el vest nils }«ts e\tendeiU and as pointed out in No]. I of 
these' Reports, there has been a maiked aeti\if\ ill t lie production of 
new shades bv fju* de\ch>ping of a/.o-d\estulTs on tin* fibre. hast 
grev shade's are* |Ve>e^uced e>n cotton l>v the* o\#lation on the' fibre of 
di7^*uaphth\ I [* t'-diamiuodipheh\ lammosulph^nie and 60 ; e*le‘ar red to 
dark blue .shades lo ’impregnating the libic with a sodium earbonato 
«(dution of ar\lides of t>-livdroNA'-2-i»*pht Iml-H -eai bow lie* ae*id, then 
heating with a solution e»f an uiisulphonat(*d dia/e> compound 11 ; 
Turkcv re'el shade's b\ coupling ail iMollMtle* diazo e'oin peHllld with 
2 .d-hvdree.wnapht hovlauiinot hiaznh^- , fa$l blae-k dveungs b\ coupling 
an arvlide* of 2.il-li\die»\s naphthoic acid* and a dia/otis(*d (isiftn.’ 
dialk\ l-/)-diannnouzo e*e>nipe>und 5a ; and \<'lle»\v to black shades by 
impregnating t In* e-lot h with sodium caibonate solution <»f 2.d-hy- 
drownaplit he>\ laminmia j»ht holsulpheenic arids and then treating with 
unMilphonute'd elia/o e-ompounels 54 F* u rt he**- dcwlnpmenl of the* use 
of formahh*h\ «le for tlu'^e (jxatiems is slmwn in t In* product mil of fast 
re'<l to blue* shade's bv t icat inn <ui 'In* fibre wuth formalde'h yde the 
dye'sf utTs obtame'd b\ coupling t e*t raze>tise*d dia mines w it h one* molecule 
of an aniinema pht hol-'iilplmme' ae'iel a net one*, moh'cuh* e>f an.amino- 
subst it at eel ebon at i\ e* of 2 . b .7-aminoiia] Jit hnlsiil phonic acid containing 
a fre*e* amine) cjoup 

l)th<*r examples of dyestuffs pioduced ejn the fibre* are a brown 
shade* I » \ Duelling "alfs of aniliiu* and its Immologues mixed with- 
in areumtic h\<lr<>\\ compound containing no nitre), nitroso, or amino 
group, rtf, a plie'ii))! 5 * ; an aniline' nhov, saiel te» be* flna fleeted by 
sulphur dioxide. bv the* infeoactmn, at a high te*mp<*iat ure, of aniline, 
a diamine* and chloric ae'iel, with oi without another mineral acid 
containing owgem, but without salts# ed c*e >j »j >e* r , non, manganese* 
vanadium or ehiomium* 7 ; a ele<*p I J.ie-k on wexil, b\ tn*atmg wilh a 
solution of a mono- or ]>ol\ sylphomc and and e>f a p aminfl- or 
F>-ar\ l.inunu-.ir) b/^-iupht h\ lamine, t he*n chroming* 1 ; fast khaki shades 

• ^ 

50 Farbenfal* uerin F Ha\ or mid Co , fler I’nt 2901 12,1910, J , 11*17, 597. 

Farbenfabr vorin F Bajer unel Ce> , (ter. Pat 291798,191 1, »/ , 1917, Ml 

,J F'arbw eorin MenUrr, Lunin, unel Pruning, Her Pal. 21)1780, 1911; J , 
191 7.. si • 

i3 ( hem Fabr Hrieftbeim -KleLtron, I* up Pat 100801, 1910, ./ , 1910, 188 
j4 F.irtanfiibr lorm F Haver unel Co , Her. Put 290559, 1911, J, 1917,591 

53 Farbe-nfabr vorin F Buve*r eimt Co., Her Pal 295072* 191 I 1917, 213. 

56 J F Monies an 1 K •McCanlell, Fnp Pat 105319, 1910, ./ , 1917,594 
37 Ehreiuweig, Her. Pat 29*955, 1913, ./ , 1910, 83t 

M Farbenfabr vorm F. Bayr utu^Co , Her Pat 291021, 1911, J, 1910 834. 
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on wool by baths containing dihydroxy- or aminohydroxynaphthalcnc- 
sulphonic acids ynd copper saltn** ; and khaki shades on animal or 
vegetable fibres by immersing them in bichi ornate solution, and then 
in a solution of a substance obtained by melting together four parts 
of a w-diamine with one part of a p-phenol. 40 , 

The use of titaniumetannate or tanno-oxalate as a hiordant has been 
described. 41 A mini bet of shades on animal fibres Are said to be 
produced by the action of metallic salts in the presence of nitrites 
and of an acid.' ,J In the dyo'ng of wool and silk with vat colours 
the addition to the bath of a small amount of alkali and of t he hydroxide 
of a heavy metal has been protected. 4 * For the dvemg of tussah 
silk Sen 44 recommends the, methods used for dyeing wool, since this* 
fibre resembles wool in iis behaviour towards dye solutions. The 
interaction of certain dyestuffs with copper duung dyeing operations 
1ms been pointed out by J. R. Ifannay 85 And the use of acetic acid 
irn- place of sulphuric acid for after-chroming has been recommended 
in order to prevent the partial destination of the dyestuff by oxidation. 44 
0. Diehl 47 suggests the use of a slightly acid alizarin dyebath and 
rapidly raising the temperature to complete the duung within a 
quarter of an hour. Sen 88 has described a method of producing 
aniline black on wool 

Further work has been dine by K. Lodge** on the application of 
sulphide dyestuffs to animal fibres, sulphites and hydiosulplutes being 
used for (he reduction of the dyestuff, and excess of alkali in tlm 
dyebath avoided so as not to impair the strength of the film*. Sen 70 
adds Turkey red ml to the bath to improve penetration, and describes 
methods of producing sulplrde dyestuffs on wool. The tendering of 
fabrics which have been dyed with sulphide dyestuffs has been further 
investigated. The dyestuffs are said gradually to liberate sulphur, 
which in the course of time becomes oxidised to sulphuric and and 
thus causes the “ tcndeiing ” (ff vegetable fibres. Various methods 

5y Kurhenfntr. mrin K HaviT und Co , (ler Pul. 291150, 191 I , J., 1910, MU 1 

80 K Valid, Kng P.itV 1 02 I, .’910 , ,7, 1910, 1U5 7 

bl Panics .7 , Sor Dyers and Co / , 1910, 32, 1 11-142 ; .7 , 1910, 030. 

63 K. and (I K K Pod^c, .7 , 1910, 109 

R "Wedekind, (lor Pats 287012, 1913 mid 2S931 1, 1912 ; .7, 1910, 119. 

M J } Sor. Dyt rs and Col , 1910, 32, 213-214; J , 19:0,1100 

66 .7 , 1910, 30 

bh K (1 ro^m a n, Farher.Z' it , 1915, 26, 7 ; J , 1910, 119 

67 Farbrr-Ze i/., 19ld, 27, 131-137, .7, 1917,59. 

« J. Sor Dyers and Co/., 1910, 32, 21 P -245; ./ , 101'*, 1107 
,l# J, 1910, 41. 

J. Sor. Dyers and Col., 19H», 32, 2t5-2^B; J.,^1910, 1107. 
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have been described and patented for pr» upturn this defect of sulphide 
dyestuffs. Fur instance, treatment of* the dual fabric With a hath of 
sodium acetate, thus leaving a small <piantitv of tliis salt on the fibre, 
has been Used ; if sulphuric acid In* afterwauft developed, it acts on 
the acetate, liber^tin^ acetic acid, which dues nut injure the tihre 
It is said' 1 that f.fbn^s d\ed with black sulplnd# d\ (*st uffs, which will 
withstand Imaiifm to lid C fui one hour without tendering, may 
In* stoied with safetN. fo.proxent the t e tule ri ni' uf th<* cotton 
of Pinion imods dv«d with Milphich*d\esfcuffs. an after t real incut of the 
fabrics with ammonium salts and eliminates has been patented This 
tieatmcnt* abo d\ es the wool 75 • 

1 he indtisf ry ol n -<!</> n\<) cannot. \ \ Ima-i of an extensive* literal lire, 
but t J i e mdiist i \ has assumed larLM* proportions and hmh seienfitio 
development in some count lies The met hods adopted arc principally 
m it t ers^uf cipu pment , spec ihl 114*! hoc! * being used for special pi 1 r poses, 
and there is little desire on the part of the*users of these methods tfi 
make them public property. (' M WliittaUr 7 * shows that exposme 
to light and an alleets tin*. al)im(\ of llanm*l foi Tl\estutTs, and ho 
s 1 1 e g 1 s 1 s 1 hat the exposure lesiilts m tin* partial destruction of the 
amino "it. ups of tin* wool M Fort 74 states that the allimlw of faded 
wool f.ii \ a 1 mils d \ < -d nils 1 - errat i<\ basic Toloin s I * 1 n y taken iijt tnorc 
read jl \ a ft e 1 fin* exposure, but .mid Colours show a less dec idecl allimty. 
lie sugge 't s me tj 1 1 ids of treating the Wool to o\e|(ome this erratic ' 
•*i flint t \ lie f 11 1 1 her found 75 that wlc ne\er wool is Inowiied bv any 
'ienes , im ,ilhml\ for dyestuffs is aliered Silk is similarly ufTected, 
cut in a less degree Tin* browning of the fibre is >aid to be* eonneclcd 
will' tat* de\ elopnient or degradat ion of t!i* aimno-o ic|s of the wool. 
Sum-* interesting remarks on red\emg an* aI;o nude bv Lake 7 * 

^!o|) piddlin*' is recommended in place of du'ing 77 on grejunds of 
economy, bv using , m , M | m t Im* d\.*l>arh to assist tin* penetiat ion, 
dc*ej) shades c in l><* produeed Pack d 4 mi is discussed by F Smith, 7 * 

the difficulties, and methods o(, overcoming ^channelling," bc*Tng 

d°alt with In f f > 1 in d \ eing, F Sish*\ •* show s t luy t In* c*onec*nl ia t jon 

#l mj.i W< yridi, Farher-Znt . 11)15,80,337-811 ; d , !!>!**, .Sec* alio 

V lies '1 , l‘-»lo, 55S, and .7 . 11)10, G72, KU5, G.V.i 

71 Act-tli*!* f \ lalinfu'or , (ler Put , 208155, HU5; .7, HUG, 1 1 53 

72 .7 So, Jh/f > 1 <m<l C„l % ¥d 10,32,4-0, .7, HUG, \\ 

74 .7 Sar I)ift rx mhl Col , HUG, 32, 10'.) III , .7, HUG, 53 t 
" J Dyers and Col , HUG, 38, 181 187, .7, HUG, 833 
• f ’ J Vh i/i ( 'h f hi , HUG, 20,7(51 H08; ,7, HU7, 138 
77 0. Tuglm-ii, F<ub>r Z(d , HU 5, 26, 222 228, .7, HUG »87 
79 J Sor Dyers and C<d , HUG, 32, 128-135, .7, HUG, G.io 
79 KuU *V«r Chun*, HU 7, 21^155-1^7, .7, HU 7, 1127 
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of colloids in a foam has a parallel in the concentration of colloids, in 
the emulsified potion of an imnflscible solvent, and*the property of an 
emulsified liquid, e.g., a “ broker^” soap batty of dissolving much more 
than the normal amount of liquid is used to explain a number of dyeing 
processes involving the use of emulsions in fixing very slightly soluble 
dyestuffs. The use uf*si!k-\vorm chrysalides instead of soap to produce 
the foam in foam dyeing' has been protected . 80 Papers on wood dyeing 81 
and paper yam dyeing 82 have been published. The fastness of dye- 
stuffs has been treated, and standards fixed by P. Heeimann. 8 * For 
testing the fastness of dyestuffs to light, A. (lanswimlt 84 uses a lamp 
enclosed in maible plates, whit’ll have been soaked, at a high tempera- 
ture and pressure, in a mm-volntile hydrocarbon ; although highly 
transparent, the marble Absorbs the dark heat rays, and therefore 
provides a light- eminently suitable for using in testing the fastness of 
colours to light. A method of determining alizarin m dyed fabrics 
described by laugh . 8 5 

A number of papers bearing on tin* theory of dyeing have appeared : 
it has betui shown 88 that the adsorption of dyestuffs by colloidal clay 
increases with tin* colloidal nature of the dyestuffs, and that " 7 amino- 
acids and polypeptides (and lienee probably proteins such as wool and 
silk) combine with neuvral salts to foim molecular compounds during 
tin* dyeing process. Further, Fort has shown 88 that sulphuric acid 
employed in the d\eluth combines with the wool base to form an 
additive salt which reacts by double decomposit ion w ith the salts of the 
colour acid of the dyestuff. Kneeht and Hibbert, 8 * in ex[ierimenting 
on the adsorption of dyestuffs bv charcoal and silica, found that animal 
charcoal, m these experiments, could not lx* rcgaided as a foim of the 
element carbon, since the nitrogen contents of the charcoal had a 
marked "influence on its affinity for dyestuffs. This is an important 
observation, for one of the stVongest supports of tin* media meal theory 
of dyeing was the diffeient behaviour of two forms of the same element, 
namely, graphite and animal charcoal, towards dyestuff solutions; 

80 a Schmid, Kng l»nt 100330, 1015, J , 1010, MO 1 

81 Moll, Z. antin' ('hem , 1010, 20, 105-100, -/ , 1017, 132 
81 Kertes/, ('hem -Zed , 1017, 41, W-ll , J , 1017, 287 

c M Mitt. K. Mute> ititpnif , 101(1, 34, 153-1 5L , J , 1017, 500 
s4 b'arhen-Zeit 1017,53, 10, ./., 1017, 000 

./ Utoe Ih/ers amt Cot, 1010, 32, 205-213 , J . 1010, 8S3. 

8,1 HohUnii,* AW/on/ Zeds , 1015, 10, 10 1H ; J, 1010, 085 
v rt < Pfeiffer and Wdtka, Chem.-Zeit , 1010, 40,* 358, J , 1010, 507. 

,/. Stc Ih/eri amt C ol ., 1010, 32, 33-40 ; J , 1010, 301. 

** J i>oc. DifC'S and Col., 1010, 3Q, 220-^30 ; J , 1010, 1008. 
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it was show'll* 0 that the* former behaved like eotton and the latter like 
wool in baths containin'' different tfvestufTs. The delation between 
electrical endosmos*- and tlte adsorption theory of contact elect nlicat ion 
has been shown* 1 ; the phenomena encountered in dyenm me said to be 
in accordance wiWi tin* ionic adsorption theory. No fmther work has 
been done on tin* adsorption of dyestuffs and^of moisture by textile 
fibres sine** it was .shown* * that an analogy exists between the adsorption 
by textile fibres of moisture* from the air (i <\, a mi pour from a gaseous 
medium), and of <|\estutls from soiurion (< c , solids from a lujuid 
medium), Tin* ijuestion as to whether (he absorption of moisture 
by \ eatable tibms is a chemical <^r ph\snal phenomenon is by no 
means settled, but the writer think? that*niuch enlightenment would 
result fioni furthei in\ estiuat ion of the two absorptions mentioned. 

% k’niMiv; 

The use of resorcinol to dissolve the lakes formed by tannin wit h 
b.i'-ic colours has been MiL r 2 '‘sted“ ! ; it can aTso be i^sed for discharging 
these colours on a tannin ground. Kor the fixation of acid dyestuffs 
on cotton, the u s(‘ of the condensation products of aromatic amines and 
aldehules has been protected.* 4 T\\ o fillet ho<|s of pioducm^ white 
and red impressions on indno>-d)ed woods have been described,* 6 and 
prints of irreat fastness to lijj;ht are sauf to be piodueed |>\ 1.4. 5. 8* 
tetrali\dro\\uift)ira<piinone, iismjj an aluminium mordant.** The 
use of a reduemw it^erp, a citrate, and 1 ‘ lUandola ” (pure \ curt able 
gelatin) for producing whit** or coloured reserve* in printing with 
chrome colours has been patented,* 7 as has also the u.se of phenol- 
foi maldehv de condensatior^products for t lie lixat ion of metallic powders, 
pigments, or d\ estuifs.® 8 K *J)zie\k** de.sfribes the use of Manila, 
copal and paraffin to produce b\ emailin' with d \ est u lTs,*dust Tree* 
dry, transfer printing colours for embroiden work ; the coheirs are 
fixed by spraying with alcohol. 'Ilh* production of novel elfe^s in 

*" J It aimer, Chen Sac Tra is , 1 007, 9 1 , 0*57 . ./., 0*5112 

T K Briggs, II* 1. Pierson, and II S Beifhetl ,^if mi r Electrochrm Sue, 
May, 1017 , ./ , 11117, 0*03 

* Higgins, ]0o0, 188 

43 WoMiessensky, J Sac Dyers and Col , 11*1 6. 32, 278-280. ./ , 1!*I7, HO 

U4 Know Mill Printing f\» , Ltd , and F. W \\ eeka, Fug Pat 10221*1, 1*10; ./ , 
1017, SO 

* U Tagliani and Bronio, Farher-Z< it , 1015, 26, 1-3 , J , 101*;, HO 
borhenfabr. Torin F Bayer und Co , Her Pat 21*0075, 11*11; J , 11*10,508. 

*• Durand, Huguemn ef Cie , Her Pat 203350, 1015; ./ , 1010, 1058 

w Bakelite H. m 1>. IT , Frig* Pat 7281, 1016 . J , 1016, 731 

•* Her. Pat 290508, 101 1 ; lol*, 508 
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I 

union fabrics by printing with substances which arc capable of destroy- 
ing one of the fibres present, thfen subjecting to a high temperature, 
has been protected. 100 " * 


Mkrckkjsing. A 

A number of processes have recently been patented depending on 
the action of sulphuric acid of various strengths on cotton Mercer, 
in lus original specification, mentioned the use of sulphuric acid of 
105" Tw., but subsequent experience in mercensing showed caustic 
soda to he tin 4 best reagent to produce the swelling and lust icing of the 
fibie ; moreover, it could be used without risk of damaging the material. 
Hebcrlein und Co. 101 produce novel effects on cotton fabrics by (1) 
alternate!) treating them with alkali lye of 15 c B. and sulphuric .acid 
of over AS B., and (2) submitting the cotton fabric (pieviously mer- 
cerised) to the action, in places, of sulphuric acid of strength greater 
than 50*5° B, then washing and again mcicerismg. 101 Another 
method, devised for producing transparent effects on cotton, is by treat- 
ment with sulphuric acid of less than 50*5 ' ’B., cooled to at least 1° C., 
and subsequently mercerising with caustic soda. 

A. Leighton 1(11 lias investigated the absorption of caustic soda by 
cellulose and, after otitjoising previous work, suppoits Uubner and 
Teltscher’s 106 eonclusion that there is no experimental e\jdenee of the 
formation of any chemical compound of cellulose with sodium hulroxide. 
Various explanations have been given of the fact that merceused fibres 
absorb more moisture from the air and more dvestull fiom solution 
than ordinary cotton fibres. It. Haller 109 states that the outer mem- 
brane of the cotton fibre consists of two struetur.il elements, thus sup- 
porting Nageh’s micell. try- theory of the structure of vegetable mem- 
branes. The absorption of dyes and mordants by the penetration of 
those substances into the nufcellary interstices is dependent on the 
power of dispersion of the particles, and m the ea>e of mercerised 
fibres, the micellae being more widely separated than in ordinary 
cotton, particles of Lirger size are admitted, thus accounting for the 
increased shade of dyeing produced. 

No particular advance in the practice of mercerising can be recorded ; 

. Zeullor, Gor Tat. 21)3 100, 1914; J , 1916J 1037 

101 Kng Put 100183, 11)16; J , 11)16, 1057. 

102 ./ , 11)17, 133 

101 Akt -(Jos* Cihmder, Eng Put 103432, 11)16 , J , ID 17, 286 

104 J I'/i '/s Cheut , 1916, 20, 32-50; J , ID Iff, 219 

1,6 1909, 6 U 

W Kolloui ZeUs 1917, 20, 127- 1&5 ; 1917, 923 
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in recent years attention has been devoted to the economy of tin* soda 
lye, and few changes in the process itwelf have taken ^dare Mercerised 
goods, hitherto imported from enerty countries in large quantities, 
have now been piodueed m this country, and thNe seems little possibilit\ 
of this home tra<k‘ being lost The tests to distinguish mercerised from 
ordinary cotton, flestyubed by J H-ibner,' 07 hn\t been used with success 
in industry. 11 ’* Of interest to mereerisers is 4 method of recovering 
lime from spent caustic mud by filtering and calcining in a kiln. 10 * 

• • • 

Finishing. 

This branch of the industry has beenlittle affected bv the application 
of science, hut in some branches tliete is etidenee of the success of tills 
application The Austrians have made a # suecess of the linishmg of 
heavy merer used goods, and they have done this by Jhe special prepara- 
tion ofrthe cotton for this purpose, the spinning, weaving, and sub- 
sequent finishing have all been specially adapted to produce the best 
mercerised article. just as this special adaptation luis been carried out 
in Germain to produce lidavy “ raised ” cotton goods. Few papers 
on finishing ha\e appe.ired P IJeari 110 has discussed a number of 
moditicat ion , of st.ueh, .md the analvsis of sizes and iimslie.s has been 
treated bv Lamb and Harvey. 111 (Hue in |/taee of starch hits been 
suggested for M/mg, and starch and diaslafor in place of dextrin. 11 * 

The weight lift 1 of silk can he earned as high as lft()%, according 
to Aumann. 11 * the degree of w« ighting being iniluenced by the physical 
characteristics of the iil>re. Ileermann 114 states that, no ‘definite 
additive compound between the stannic chloride and the silk in weighted 
silk has been proved He favours an electrolytic theory, the attraction 
of the silk being governed by the state of electrolytic dissociation of the 
stannic chloride. 

The state of development of the industry and teelmieal instruction 
in thin branch of applied eliemistn « ire dealt with at length in tin* 
writer’s publication previously referred to 

Although the above is a slant account of some ofifthe important work 

107 J , 190N, 105 

1W Higgins, “ Dyeing in Germany and tinmen,” 2nd ed , Longinnnp, Green 
and Co , 1910 • # 

lw J It l’a \ lie, J I ml Eng Chem , 1915,7, 1056-1059; J , 1916, 111 

110 J Text Inst , 1915, 4, 225-232 , ./ , 1916, 107 

111 J Soc Dyers and Col , 1917, 33, 19-20 , J , 1917, 2H2 

m E. Ruf, Z get TexUl Ind , 1915, 18, 1 tO , J , 1916, 419. 

1,1 Fnrher-Zfit , 1915, 20, 301- 303 , J , 1916, 63 ) 

114 Miff, k Materuilpruf , 1915, 3^, 116-163. 
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which has recently been published, it must not be understood that the 
published work a*ud patent specifications are a rccorcj of all the research 
work that is done in the industiy. Publication offers few attractions 
to chemists en^ai'ed in t!ie industry, because such work does not advance 
them in chemical circles, and is referred to as boingpif mere technical 
interest; Work known to have taken many yeais to accomplish, 
work scientifically carried out and admitted to be of hi^li importance to 
the community, lias been overlooked because it was said it made no 
direct contribution to science Research students have, therefore, 
left technical problems alone, and in order to jjain recognition, have 
turned their attention to investigations of purely scientific interest. 
This state of affairs, however, oai^liot be of use in assisting the applica- 
tion of science to industry. 
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]>y II. *A. AwiM'N, 

Chief Chemist , Ga^kell- 1>< <i< <m It'yi Cuitf.l .Mali Co, II uh„ t. 

The period covered by thi* second report is naturally still strongly 
intlueneed by the continued activities arising from military needs. 
The •effects of the restricted supplies of some raw materials have been 
se\erely felt in certain directions, and the dibits made to apply 
substitutes have in a large nunfber of cases been successful. 

A paper read before the American ^honi. Soc., in April, 1910, gives 
an account of the inlluence of the war on American chemical industry. 
The cessation of shipments of potash salts from Tlermany, and the 
almost total stoppage of the importation of dye-stiitls, ha\e been 
seriously felt, (treat activity has been shown in assisting to meet this 
acute situation. The growth of the soda industry is indicated'by the 
census of manufactures. In 191 1 , 1,371,105 metric tons of soda 
products were manufactured, being an increase of nearly 4 2 over that 
of 1900. The consumption of pyrites in the United States in 1915 
reached a new high levVl, 1,35s, 70S tons, due chiefly to the unpre- 
tedented demand for sulphuric arid. 'The domestic production was 
391,121 long tons, an increase of 57,102 t<*us over that of 1 9 1 I. 1 The 
exjKjrts of sulphur fell from ys, 103 tons in 1911 to 37,312 tons in 
1915. Sulphuric acid supplies hav e been inadequate since the middle 
of 1915. 

The following production figures from the U. S. ( leological Purvey, 
1910, are of interest : 50 B. aud 4 1,518,27 1 metric tons ; 00 !>., 057,070 ; 
06°U., 1,019,024; oleum, 189,795; total reduced y 50 lb, 3, SOS, 152, 
of which smelters contributed 1 ,056,S30. • ** 

The w r ar has compelled Russia to develop her own chemical industry, 
and the progress has been fairly good in spite of the hindrance caused 
by the great shortage «)f materials and machinery. The supply of 
Russian pyrites is increasing, new de|K)sits have been found near the 
railway at Kind in the Boguruslav district, aud.sulphur is rej>orted 
near Samara. New ^triol works have been erected in the Volga 


, 1016 , 1107 . 
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region, in the Donctz basin, in the Caucasus, and in the Urals. The 
Ekaterinburg works produced 1,700,000 poods (28,000 tons). The 
factory at Kishtyn was destroyed by lire, bpt an attempt was made to 
resume in 1917. 

The chemical and allied trades in .Japan have been affected by the 
industrial changes to a degree approached by tew other branches of 
manufacture. The annual production of about 300 tops of chlorate of 
potash has increased to over 3,500 tons. Factories for the manufacture 
of soda ash and bleaching powder, zinc refineries, glass works, Ac., 
have been erected. These examples indicate that her influence as an 
industrial nation on the markets of the world is increasing rapidly. 

The Government returns for J915 2 give the following figures: — 
sulphuric acid, 1,170,000 If). ; hydrochloric and, 1,8 19,000 lb. ; caustic 
soda, 249,000 lb. ; and acetic acid, 723,200 lb. 

The progress made by the chemical industry iri France since the 
outbreak of war has been such as to make her hemeforth piactically 
independent of Germany for the majority of products formerly 
obtained from that source. Idle works, largely at the instance of the 
Ministry of Commerce, have again been set in operation, and the future 
of the industry secured. Tim output of oleum, of which 75/ was 
formorly imported, is now in one single Department equal to one-half 
of the total pre-war consumption. The Magnetic Fraucaiso has 
discovered an improved process for the manufacture ot sulphuric acid 
by means of magnesium salts. Very substantial devc'opmcnt has been 
mado in the production of nitric ami hydrochloric acids, also liquid 
chlorine and bromine. 

For some years before tin; war, Germany imported 900,000 tons of 
pyrites from Spain, and 100,000 from Norway. The home production 
was about 300,000 tons, mainly from Megen in Silesia. In 1912/13 
the importations from Spain amounted to 1,200,000 tons. The produc- 
tion of sulphur trioxide from gypsum 3 may have been accomplished in 
an electric furnace, or by the reaction with silica at a high temperature. 

It is no exaggeration to say that the part played by the chemical 
industries in assisting the allied nations to carry on the war has grown 
in greater proportion wLh the reconstruction of industry generally. 
In 1910 the imports of chemicals to the United Kingdom were valued 
at £28,003, 150, an increase of about £9,319,150 over those of the 
previous year. Exports wore valued at £27,070,810. The pyrites 
production is given as 10,535 tons for 1915. The number of works 
registered under the Alkali .Vets is 1372 in 1915 (1350 in 1914), of 
which 03 were alkali works. 


5 Chtm. Trade J., 1DH>, 59, 7. 


J Chem. Trade J , 1917, 60, 188. 
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SumiURic Acid. 

A considerable timber of modified vitriol plants lufve been erected 
and many of these are nbw in operation. There is little doubt that 
for all strengths above 140°T\v. the unmodified chamber system will be 
supplanted by o tiler types, but for the lower strengths the smaller 
initial outlay will count in favour of its contiifiiancc. The working 
of tower systemS demands an amount of skilled clnmicul tontrol which 
has so far seldom been .itlbnUd to the clumber systems. The omission 
of scientific control has frequently so severely handieappe<l tin* older 
systems that results have not been of the highest posable onler. The 
chief advantage of the chamber plant is (tie elasticity due to the fairly 
wide margins of working conditions, aVl it i# probable, on tins an omit, 
that installations in the tutiipe will he a condonation ot a tower system 
with chambers, the latter to give the elasticity previously mentioned. 
The proposal has been math) t«^ assist existing plant, both tower and 
chamber, by introducing contact units to enlarge the rap. icily of lift) 
system without increasing the number of chambers, and there seems to 
be much promise in such reinforced methods. Till* writer is of the 
opinion that the introduction of methods of utilising nitrogen fiom the 
air or the oxidation of ammonia to produce the nitrous gases, will bean 
important feature of sulphmie add mamrfa< tw^e in I he near future. 
The increased use of the Cottrell preupitator,* and the employment of 
concentrators of the (lilchrist type 0 are likel\ to exert a far reaching 
influence throughout the chemical industry. 

An interesting method j>f producing sulpliuric acid b} the elc< trolytic 
oxidation of sulphur dioxide is de.su ihoi by Thonfyson." A nickel 
cathode in an earthenware cup, which acts as diaphragm, i ontaining 
sulphuric acid or sodium .sulphite, is employed T'hc anode of 
platinum gauze is immersed in *a solution ot # Kiilphur dioxide kept at 
1-5// stiength. A current density of 0 0075 amp per hj. cm. causes a 
ready oxidation to sulphuric acid up to 1)5/' oxidation with a* high 
current etliciency even in strong solutions. Tor a given concentration 
of sulphuric acid, the current ihlicirnry de< reuses with increasing 
current density. Waggaman’s suggestion 7 Wjis reared to last year 
(Vol. I., Ill), *md attention is drawn to the temperature conti ol by 
water cooling the sinuous tunnel conveying the (Hover tower gases to 

• 

4 Jour. I nd. Eng ('hem., 1911, 3, 512; 1917, 9, 29, ./ , 1911, H<87, 1910, 1151; 
1917, 13-1 ; C.T.J., 1917, 60, 6. 

1 Knp Put. 105,99.'! , J 1916, 1015. 

# Met. and Chem. Eng., 1U10, 16, 677 ; J 1917, HI. 

7 US'. Dept. Agrtc., Bull. 283j and U.S, Pat. 1,185,029 (1916); J., 1916, 42 
and 736. 

u 
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the first chamber. A cylindrical chamber is described by Harris and 
Thomas H Arra/igcments arc made tor directing sprays of weak acid or 
water on to an interior wall o'? curtain, ar.d on to a central column, 
extending nearly to the roof of the chamlwr, which forms the outlet 
for the exit gases. The inlet pipe is set tangentiajly. The tempera- 
ture is readily control’ll. In tin; last chamber the central column may 
l>e packed and thus Caused to replace to some extent the absorption 
towers at the end of the system. Oliver' achieves temperature control 
of the chandlers bv siimmudiifg them with housings which form special 
air cun tics through which natural or forced draught circulates. The 
use of nitrating towers ( 1 li x 1/t.) down which a nitre solution is caused 
to How has been patented by Macadam ami Walker. 1 " The Curtins 
(Duisburg) system (Vol. I., 110) is again referred to hero with fuller 
detail. The arrangement of the towers is gi\en in the accompanying 
diagram : 



4 5 


Alternative methods of working are as follows : — 

(A.) No S is spra\ed with (!lo\cr acid, and t ho product, with 
the acid from other towers, is taken to No. 1, where it is dc-nitrated. 
Some of the de -nitrated acid is rcmo\cd and comevcd to No. S Acid 
flows between Nos. 2 and \ .1 nfid 0, I and in both directions. 

(10 N<*. 8 receives the (51o\er acid, and the product passes to Nos. 7, 
2, and ,1, in succession, the acid from the other towers also to No. 1, 
where de-nit ration takes place. Towers and t>, and 1 and 5, work in 
a closed circuit. 

‘fhe recovery of acid in the Gaydaissac exit gases by washing with 
water, which may then he used for sprays in the chambers, is the 
subject of Laufer’s patent. 11 The manufacture <ri \ Uriel from smelter 
gas has attained enormous proportions in the Cnited States. The 
Montana, the Anaconda, and the Garfield Cos. use gas from McDougall 
furnaces roasting sulphide tines. The Tenessee and the Duektown Cos. 

11 Knp. VMs. 101., Mil (1010) and 0026 (1915); J , 1017, W2. 

9 U.S. Pat. 1,229,310 (1017) ; J. y 1017, H7? 

10 Eng. Vat. 103,877 (1010) ; 1017, 385. 

H Fr. Vat. 481,131 (1910); J,,1917, 130. 
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utilise gas from furnaces m which j>\ ritic smelting of ores carrying 
30 of jnrrhoutii »• of pxnte, and S of clinWpx rite with the 
addition ot I *» of < ike is can iM out. The resulting gas is 
normally Sulphur dioxide > 9 . carbon ’dioxide 0-7 , curium 
monoxide '• ^ 1 and nitrogen M , air i- admitted at sexerul points 
to avoid undue dilution nt the Milplmr dioxide •The nitre consumption 
is almut ('» s • Owing to nnpniiti ■- m thega-Vs the chamber process 
is used 

# The recoxeix* and turn ential n>u ot xijiiol is the subject emhodied ill 
a numhei of patents published dmii^g the \ear In one taken out hy 
the Anmmr Feitili^er Weeks," at id *s caused t< » trickle down an 
irregular lm lined Mutate -o as tt* fonn poo|s and films, in an enclosed 
ehamher an< 1 exposed to lioj gases at tin* lyxxer j'art. The hot gases 
are •Incited tow aids the suilate of the atitl by hattles. Oliver 11 
desit ihes a toncenlratoi which is likelv to pioxea highly ellicu'nt form 
of app.Aatiis, In tier know n perhaps as the “ ( lilt lirist ” concentrate. 
Hot ga^f' pa--' oxer the Mutate ot »he*acid and then upwards through 
a tow cr dow n w hn li at id is a Do tlow mg The at id«is agitated by air 
jets Tht 1 mam ohjeit of tin* unentioii « *t Dieyfus 1, is to obtain a 
high pei t entage at id with simple appuiatu« ot e ant iron Sulphuric 
at id ot about 9J is tin l her com cut latej in a xesscl consisting ot an 

outer i \ lui'li i< al - ast non pan fitted w it h a lid, and containing a series 

of toieentiit t \ Imdei > alternately Mipported hy the pan and lid. The* 
acid is ted into rhe limemiost spa«ean<l passes altei nately dow n and up 
to the outei most »pn< e, whnh it leans h\ an oxerlloxv pipe. 
Advantage is taken of the la« t- (a) that a 90-93 * at id does not 
attack cast iron, {!>) that in the t out entratnni of vitriol the higher 

strengths are at the hottoi^i, (< ) that water t- eliminated gradually, 

(»/) that tins giadual elimination is cllected by extensix e traxel though 
man) vessels The Dm on 1 " method consists in passing liht gases 
through horizontal lines above a senes of* parallel channels containing 
the acid to he concentrated and tin r oxer the acid in the* reverse 
direction. The re-heating of tli# ga-es, by contact with the hot fine 
al>oxe, is greatest at the exit. The* arrangement ti fiords the largc*st 
surface* of evaporation with the 1 iinniiniuii speed of flow and the 
greatest xolunieof hot gases at the point where the acid is weak eat. 
A\ it h four channels concentration from ().’> t>7 up to 98 3 / xvaH 

11 Eng. ami Mu, .7 , 1910, 102, lllM , ./ , I‘M7, 133 

,J V.8 Pat. 1,183.2 17 (1910) , J , 1910, 730 

14 Kng Pat. 105,993 (1917), U.S. Pat. 1.11)5075(1010), J t 11)10, 1015 
Kng. Pat. 101,042 (1910), J , 1010, 1155. 

“ Eng. Pat. 101,031 (1916) ; J , 1^17, 3H5. 
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achieved. Kilroy 17 proposos to concentrate vitriol in a series of towers, 
packed with refractory material And provided with «a lead pan at the 
bottom. The acid is sprayed 4 into the licit gases. The working 
principle of SkoglundV 1 ' apparatus is similar, the hot gases being 
caused to pass through a spray of acid. The weak a#rd is passed into 
one end of a eontainir fitted with an arrangement for spraying by 
means of a suitable ga^ under pressure, and the strong acid is drawn 
off at the other end of the vessel. Another form of concentrator, 15 ' of 
rather complicated design, is l^est described as a vertical cascade. .It 
consists of super-imposed i irnilar. units each containing a shell, funnel, 
annular ring, and guard, the whole surrounded by the heating space. 

The Soc, Anon. Fabr. de^Soie $rtifieielle J(> describe a multiple-effect 
design of plant for vitriol concentration. The original patent must be 
consulted tor tin' details. The invention relates to the use of elements 
so arranged as to Utilise as completely as po-.sibh* the heat contained in 
the vapour produced, with the least possible disengagement* of the 
sulphui ie acid The idea is ingenious and might find use in certain 
eases, but the complexity of the apparatus must militate very strongly 
against its adoption in the majority of eases. 

A scries of interesting details of the working of a tower plant for 
the production of 93-97 vitriol is given by Armstrong.- 1 In 
practice, a tower packed with quartz, with an oil flame as the source of 
heat, required washing after ten days’ working. The quart/ was found 
to have disintegrated considerably and only O.V B acid was produced, 
probably owing to the openness of the packing Small quartz was 
added to make up for the shrinkage and loss, amounting in several 
months to tht' original quantity of [lacking. When working well, a 
temperature ot 1200 --1 100 F. (050° 7(>0\ (J.) for the entering gas and 
2H0VJ9O F. (Ids' -143" 0. ) for the exit as was recorded, the suction 
being ' inch at the top. Should the exit temperature fall t<> 250° F 
very little GS J B. acid is produced; to remedy this the tower is cooled 
by weak acid and washed with ‘water for twelve hours. When the top 
temperature is too high (350 -360' Fl) owing to the [lacking being too 
open, the suction lit the top will be very small. The brick lining is 
cemented with silicate and “silax” cement. Witli 60,000 lb. of 60° B. 
aeid per 24 hours, the loss would be 2000-4000 lb. of 60' B. and 
30,000 lb. 66 B. produced; the balance of 0200 lb. 60 B. is recovered 
in tlie scrubbers as UV B. aeid. The loss varies with the draught, 

U.S rut 1,211,004(1917); J., 1017, 214. 
w U.S Put. 1,232,100 (1017) ; J., 1017, 025. 

C.7V, 1017, 00, 90. » Knjr. Pnti 10,380 (1915); J., 1916, 537. 

w J. iW. Ckem. Eng., 1917, 9, 386 ; */.,*J917, i^01 . 
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being smallest when there is just enough pull to take the distillate from 
the towers. * ^ * 

Blowske— suggests rendering the v^n^te arid from petroleum refining 
by diluting to free from tarry matter, followed by rapid distillation to 
minimise reduction by the organie matter 

The product ion of vitriol combined with the ^Manufacture of cement 
is suggested by Basset.’ 5 A mixture of clay am! material containing 
gypsum is heated sufficiently to form lenient and gases containing 
sfilphur dioxide The gaseous prtxluei.t mixed with air an* passed over 
a catah st of natural hydrated oxide of non mixed with gypsum. 
The aul| riiur trioxide is lemoved and uifV uueon\ertcd dioxide absorbed 
in calcareous material .suitable for use in* the production of cement. 
Dirl^s- 1 ju-o[M)ses to pi enlace ammonium sulphate by the action of 
ammonia and carbon dioxide on g\ psum or anhydrite, by treatment 
with phosphoric acid, sulphur^ acid frc‘e fiom arsenic and selenium is 
obtained The residual ammonium phosphate on heating is converted 
into pho'phoi ic acid and ammonia, winch a 14 thus reco\ered 

The use of several catalytic agents lias been claii/Tcd during the past 
year. 'I’lie Kills Foster Go."'' suggest as catalysts (u) active voluminous 
chromium oxide and an oxv compound of an easily fu.uble heavy metal 
which 1^ capable of ab^mbing sulphur diftxidc, acting also as a binding 
material h»r the chromium oxide without combining with it.; (/>) volu- 
minous ihronnum oxnb and tin oxide, one being 111 excess of th$ 
amount netessun to form tin chromate A later patent' 1 ’ supplements 
the formei Ga-es houbuning sulphur dioxide and oxygen are passed 
over tin < hromate at the catalysing temperature. The sulphur trioxide 
isahsoibrd and the remaining gases aganj passed over the chromate. 
The catalyst mint be fieedrom lived alkalis. Fahrenwald*’ 7 suggests 
compounds of silver and vaiTadium in the* [dace of platinum as a 
contai t -ubstnnce Palladium with silver, gold, tungsten, or* 
molybdenum are also mentioned , alloys of the last two elcmer.ls with 
the precious metals are even more 'ilicient than platinum and its 
alloys. Ixee and Wedgc JS [impose to assist the chamber piocess by 
exposing the gases from the Glover towers yr another points between 
the Glover ar.d Gay-Lussac towers to an electric discharge. 

The question of the chamber process control has been treated at 

u U.s. l^at i,iko, 373 (linn), hum, s. 39 . 
a US. Pat 1,197,331 (1910) ; J . 1910, 1058 
Oer Pat. 295,900 (1915) , ,7 , 1917, Ottf. 

6 US Pats. 1,204,141/2/3; J., 1916, 1200. 

M U.S. Pnt. 1,227,044 (1917) , J , 1917, 711 
57 Bull. Amer. Inst, Min. Eng • J ., 1917, 81. 
v U.S. Pat. .1 ^>20,^2 (1917); J , 1917, 547. 
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some length by Fairlic.-' His main conclusions may be summarised as 
follows : — With 4) 10/ of oxygen in the burner «gases, 61- 71, / of 
sulphur dioxide should yield a 5 */ exit. Determinations of the total 
acids leaving the Glover 1 toner are useful. The temperatures should 
be noted at the front and back of the first chamber, ;cml gauges should 
be furnished to show*the speed of tin* gases. /‘Drips” should bo 
compared with the bottom acid and both acids should be tested for 
strength and nitre content. The acid ui dilation Hill'd be maintained 
by chute arrangements. The amount of sulphur dioxide leaving the 
last chamber should be 0*1-01? / and the oxygen .”> ■ or more, Gay- 
Lussac temperatures to be !)()•— 100 J<\, the acid 1 10 d’u , the nitre 
should be estimated tin in* daily/ and exit tests should show 1*8-2 
grains. A fan, between the absorbing ton* rs, making 300 100 revs., 
is recommended. With reduced chamber space the nitre in i initiation 
must bo raised, and this increases the wear and tear of the plant. 

<The detei mination by Ditz and Kanhauscr f " of the solubility'nf lead 
sulphate in concentrated 'juljihufic ai id is of interest. The solubility 
increases slowly (,ith the concentration up to 07 H .SO,, then 
rapidly to lUO Kroin tin* maximum at 100/ the rune tails to 

about 5 trioxide, rises rapidly to In ^ and less rapidly to 22 / 
free sujphur trioxide. 

A refcienee to the sampling of oleum 11 is of interest and bears out 
'the experience of many works chemists. When one litre of oleum was 
loft e.x post'd tor three hours m an 8 cm. dish, the surfAce sample gave 
6% of tree trioxide, tin* middle 28 , the |>ottvm 30 ) , and after 

agitation 3-1 5, 3(>«5, 37 5, and 3(1 . It is of the greatest importance to 

render the oleum homogeneous, a current ot dry air being a satisfactory 
means of doing this. A point treipiently neglected in connection with 
the conveyance ot materials in tank waggons is the colour ot the paint. 
An observer has noted the rise of temperature under similar conditions 
of boiv'die tanks, variously coloured, w it h the follow ing results : — Black 
54/ light grey 26*3°, white 22*5', aluminium paint 20-.V, tin paint 
19*8". 

The utilisation Of nitre cake has been the subject matter of several 
communications to the technical journals. Grossmanir { 2 describes the 
steps by which caustic soda may be produced (cp. Yol. I., 111). 

(1.) 3Na,S0 4 + II, SO, + 2CaS() 3 - 2NaIIS(/ + 2CaS(), + 2Xa,SO, ; 
after the removal of the calcium sulphate, lnne is added. 

® J., 1917, HKband 191. 

k K Z.anorg. Chem ., 191(5, 98, 128 • J., 1917, 04). 

51 C.T.J , , 1910, 59, 417. C.T.J . , 1917, 60, 365. 

» Eng. Pat. 12,832 (1915) J., 1916, *059. 
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(2.) 2NaHS0 3 + 2Na*>S(), + Ca(OII), XnjSO s + GiSO, + 

2\a_SO, • 

• • 

The calcium sulplnto is removed and more lim^ added 

Nu.hSOj ^GiSOj f *J\a S( ), -i 211,0 i GpOH). 2XaO!I 4- 
2(aS() s t 2Xa.SO, 4 2IFW ; 

(2) and (2) m;.V 1 »♦» lombmcd, and heating or augmented pressure nifty 
l>e used. The calcium sulphite is removed, washed, and used again. 
The uistir liquor is e\ apnrateih until* he sodium sulphate crystallises 
out; after separation of this, further” evaporation is necessary Kcri”^ 
proposes'to heat a mixture of two mol* of nitre take with one mol. of 
nuignesiunm hlonde and a little uatef;; h\ (U'oehloi le aeld devolved and 
a mixture ot soda and magnesium siilplwte results Auording to 
Llew.lh nandSpem e '* nit re rake and a reducing agent such as 2o i iron 
pyrites are c;mst*d to rcact*n a i losrd agitator Siflphur and sulphur 
dioxide are evolved, sodium sulphate and iron oxide remaining; hy 
employing metallic iron instead of the -u^phide no free .sulphur is 
prodm cd and a teady stieam of dioxide is obtnnfl'd 

(Jros>mann ' suggests turther interesting possibilities of working up 
nitre <ake lie finds that under icrtain conditions nitre cuke, sodium 
nitrate, and earhon icaet pr.ulhallv quantitatively to produce, without 
frothing, nitrous gases at ■ omparat ivel v low tempcratujvs The 
ingredients must be finch giound and intimately mixed, the earboif 
l>eing in slight V vc.’sh and a current of air passed. The gases might 
be passed dirn tlv h) t ]ie ihambeis or towers instead of condensing 
‘hem. d'he residue lould be utilised in the Leblanc Revolver for caustic 
soda. The larbon maybe omitted The grinding of nitre <akc can 
be greatly fai dilated by pouring the fused cake on to a thin layer of 
soda ash, and chilling, thus prof luting a spong) and friable mass. The 
soda ash may be mixed with sulphate and by so doing about 21/ is 
sufficient Other long papers dealing largely with this subjeaJt have 
apjR*ared, notably that of lirownsdon <“t ggesting its use as a pickl^ for 
annealed brass with recommeinftitions for working, 37 and of Kilburn 
fc>cot t'^ on the economy of at ids in the metal trades.* Further notes and 
experiences w ere contributed recently at the meeting of the Nottingham 
Section. 3 '' 

There are certain valid objections to the use of nitre cake in bleach- 
ing cotton fabrics, especially those required for printing. 11 ’ It Marmot 

u U.s. Pat. 1,203,357 (1910) ; J., 1910, 1200. 

* Eng. Pat. 103,089 (19ki) ; 1917, 3H5. 

n J., 1917, 1035. • v j, t iui7, 575. ** J., 1917, 812. 

*» J., 1917, 1210a. * C.T.J., 1916, 59, 392. 
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bo used for alizarin as the lime boil is indispensable, and probably not 
for light shades**with direet and lwisic colours. There is undoubtedly 
much undue conservatism amongst possible 1 users of nit re cake, which 
doubtless hinders its more extemled use, as does the non-employment of 
chemically (rained men in many branches of manufacture 
«< 

’ IIyiwocim.oiuc Acid. a 

The manufacture of hydrochloric acid, 'by spraying a fused alkali 
chloride with sulphuric acid, or a mixture of this with air or steam, "or 
sulphur dioxide and steam, is the object of a patent of the 1 Salzuerk 
Heilbronn. 11 Hydrochloric add is liberated and the sulphate left as a 
fine powder Clayton and Metals Research Co ,J a< liieve the direct com- 
bination of hydrogen and* chlorine by heating the moist gases, fn the 
ratio of 10 7 to a temperature not helow .HO C. in the presence of wood 
charcoal , ‘ , 


Nintir Arm 

The enormous ‘grow th of the newer methods in tin* nitric acid 
industry may he gathered from the following statistics At the end of 
1915 there were thirty installations of the Krank-Caro s\ stem producing 
about 100,000 tons per month; Hauling’s modification ot the Hirkeland- 
Kydo plant at Muhlenstein producing <5000 tons per annum ; and about 
‘1100,000 tons of ammonium sulphate was made by the Huber process. 
The lloyal Waterfalls Hoard reput the utilisation of l‘J,000 kw. to 
produce 7000 tons of nitric acid and nitrates at Trolli.ittan hy the 
Rirkelnml Hyde p'lant : also a production of DOOO tons of carbide hy the 
Kvina Carbide Co, hv means ot power from the Troclands waterfall. 

The sodium nitrate production for the /ear ending dune doth, 1917, 
was 70,< in excess of that for the preceding \ear, but still below the 
‘ pre-war figures. A full account of the nitrate industry m Chili is 
givcirby Hobsbauin and (Irigioni. 41 The synthetic production of nitric 
ncW lias been the subject of several articles < >f considerable length to 
which the reader is referred. Attention may he called especially to 
that of Kilhurn Scott, which is accompanied by mayiy diagrams of types 
of arc furnaces, r * and that of Maxted on the synthesis bt ammonia and 
its oxidation to nitric acid. u; An attempt to compare costs of the 
catalytic oxidation of ammonia with those of, Hie arc process and from 
sodium nitrate is furnished by Zeiaberg, 47 but the figures must he 

41 (1 t r. Put 295,07 t (1915) ; J , 1*117, 505. 

, 44 U.S. U*t,. 1,220, HI ( 1 111 7 ) ; J. } 11)17, 547. 

44 J. t 1917, 52. 45 J , 11*1 7, 771. * 

* Met. an, l Chem. Eng., 1910, 15, 299; J 1916, 1107. 


43 J., 191(1, 1058. 
4/1 /. 1917, 777. 
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regarded with reserve. It is concluded that the catalytic methods 
cannot coinjvete with the other processes. On cqii.fl \ iclds of 97 v , 
nitric acid, the fKtwald wVuld ha\c, from the figure'' given, the advan- 
tage of about one farthing over the nitrate method, l»ut according to 
the most trustworthy evidence, the conversion etl'n ieiu v of the Ostwald 
process appears not to exceed S,"> . The «*le» t riP le-Mancc of mixtures 
of oxygen and ‘nitrogen may be diminished % addition of steam. 4S 
The oxides <>f nitrogi n, to prevent dissociation, aie moled and passed 
ok to a vessel containing sulphuric and And water, an also being intro- 
duced. The direct use of mtiogen oxides from the Frank-Caro 
process i* not recommended o\\ ing to practical difficulties Petersen 4 *' 
describes a condenser plant of nine ‘Ohitze*” touries, follow cal by three 
towers for the mam eomUnsets, as the most economical vet devised. 
The ail in cost for 1200 kilos, nitric acid (1 Tt sp. gr ) per 21 hours i» 
given as <H> mark per 100 kiln^ • 

A senes of five related patents by the Norsk J I\ dro Flektriek 
Kvaelstofaktiesclskab illustiate some of the c|jfficult points in the work- 
ing of the plant'*" Auordmg t<i one patent, nitrogen compounds ur© 
produced by are oxidation, w hu ll, as well as the absorption of the 
products, is effected in a dosed system ; finally a gas iich in argon is 
obtained. The an emulation of liupuritn* is avoided by the withdrawal 
of a portion from tune to time Another process avoids the necessity 
of an air tight system by working undci a diminished pressure, anti 
eompensating foi leakage by the withdrawal of a portion after absorp- 
tion For plus pi entires the .system previously mentioned is used. 

Solutions of ammonium nitrate act as absorbers* for both ammonia 
and mtious gases’ 1 ; separate portions of the solution are saturated 
with each gas and then mixed to obtain a st r ongei neutial solution. 
Hy repeating the process concentrated solutions or ciystals are finally 
obtained. l»y dissolving a metal, capable of forming a nitrate, in diluto • 
nitric acid and decomposing tlie salt with steam, oxides of nitrogen are 
produced; with the addition of air **<> form peroxide*, nitric aejd ia 
obtained. 52 

The employment of sulphuric acid as the absbrbing agent is also 
suggested. 53 .The denitration of the concentrated acid containing the 

* Rankin. Fr. Pat. 479,192(1915); J , 1910, 110H US Pat 1,150,780 
(1015) , 1915, 900 • 

Met und Erz, 1910, 197 ; Chem.-Znl , 1917, 41, Rep , 70 , ./ , 1917, 0U. 

60 Fr. Pat. 1*0,205 (1915); J , 1917, 215 Eng Pat 100,099 (1910) ■ J, t 
1917,214. 

« Eng. Pat. 101,090(19*0) ; J , 1917, 1007. 

" U.S. Pat. 1,230,002 (1917/ ; ./ , 1917, 1017 

“ U.S. Pat, 1,197,295 (1910) -J , 1910, J200 
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nitrous gases i8 effected in a tower containing acid resisting material, 
up which the valour of 00% nitric acid and air is passing. By conden- 
sing the exit gases fuming rJitric acid if obtained, which may bo 
decolorised by blowing with atr. The sulphuric acid of about 80% 
strength requires little concentration for further use absorbing liquid 
for nitrous gases. % 

The Nemours Powder Co.'* has .also patented a simiktr method. The 
nitric acid and a dehydrating agent, such as sulphuric acid, pass 
continuously into a chamber from, which nitric acid is driven off, by 
steam from a boiling solution of the dehydrating agent, or from weak 
nitric acid previously concentrated by the process. Tke diluted 
sulphuric acid is removed continuously, the nitric acid condensed, and 
any oxides of nitrogen absorbed in water. The Stolberg Works 0 '’ 
employ (he oxidation of ammonia (Frank-Caro) in their fitrio! 
chambers to replace nitre. The ammonia i£< generated from 2% liquor 
by distillation with lime, followed by purification by caustic soda 
from sulphuretted hydrogen, phenol, \'v. The, vapour is passed over 
platinum gauze heated to' 700 0. by 1 ibV-loO amps, at 20-2.') \olls. The 
nitrous gases are introduced into the tunnel between the Glover tower 
and the first chamber or direct into the first chamber. Flap valves are 
provided to prevent the poisoning of the platinum in case the fans stop. 
It is ‘likely that a device of British origin to accomplish the same 
intention' will be in use in a short time. 

The Badische Co. have taken out a number of jutents relating to 
tho use of a variety of catalytic masses.'’'’ Tim bismuth or bismuth 
oxide ma}' be replaced by tellurium or a tellurium compound in an 
amount which may be varied within w ide limits, and upon a carrier 
of a noble metal or an indifferent substance The following may be 
used as contact masses at* 700 J -S00 3 C. ; (I) Powdered firebrick soaked 
in 10--2(?/ solution of platinie chloride and in a solution of about 10% 
ammonium or sodium tellurite (either separate or mixed); (2) a metal 
of the platinum group is deposited on a carrier and then rendered 
actfvo with a small amount of tellurium or tellurium compound ; (.‘1) 
granular cupric oxide is soaked in a .'>% solution of ammonium tellurite 
and dried. * * * 

A mothodof temperature control is described in a patent of the Ellis- 
Foster Co/’ 7 The hot mixture of ammonia and air is passed upwards 

M U.S. Put. 1,15)7,107 (1916) j J. y 1910, 105S. 

M Met. kn d Erz , 1910, Jun. 23 ; C.T.J., 1916, 59. 

M Eng. Pat*. 7051, 13,297, 13,25)S, 13,299 (191 5), « 13,848 (1914); J., 1916, 
' 1008 and 1015. 

47 U.S. Pat. 1,233,501 (1917) ; J, 1917, 1007. 
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through a course muss of catalyst, cooled hv a mixture of air anil 
ammonia iu an embedded condiot. Jiho spent catalyst can he with 
drawn at the bottom of t h® chamber. 

A similar catalyst, platinum free from iridium, At* it h controlled electrical 
heating, has heenVuented hv Landis v ' Washhurn parses a mixture 
of ox v gen and anumyiia over the catalyst at *ich a speed that the 
produ* t (ontam-f nitrous gas ami not more than*20 of ammonia, thus 
producing a mixture of mtiy acid and amimmium nitrate. I'»v the 
addition of a further * juaut it y «f anynonia, ammonium nitrate is 
prodmed Anderson" 1 ' diMiis-es t h<» oxidation of ammonia a< cording to 
the equation 1N1I ( | T 4 * 1NO. 1 In 4 \ehuit\ of this 

rca< t ion is im re.wcd hy suitable catalysts. J’hc progress of the reaction 
is deteimiued bv tin 4 e<puUhiium expressed hy I N 1 1 * 4- T»0_. INO + 
GILO. This is exothermic, hence the higher tin 4 temperature the more 
ammonia remains um lungeik \\ hen equilibrium is established. In tlie 
presence of excess of owgrn oxidation is praitically quantitative 
within a large teinperatmv range A mixture of air w lth ‘J * T> o / of 
ammonia at r>0() 1U00 1 (absolute), passed at such a sliced that contact 

is assured for OlS-Llo second, is converted to the extent of 9o /. 
Any catalyst favourable to the re.utlou N> t O. 2 NO is uiisuitcd for 
ammonia s\ nthcsis. . 

Kills' 1 cmplovs siKer inol)bdate as m oxidising tatalyst of ammonia. 
An account of the processes for I lie fixation of nitrogen and the appli- • 
cation of these to the manufacture of a v uictv of ihemhal substances 
and other industrial iftes js given by I On her'* 

Ammonia. 

% 

The production of ammonia from Mond gas is suggested by Perry 
by passing the gas, or a mixtifie with stcaift, through iron pipes or 
through a furnace of iron or refra< tory (ontaining <oke or carbonaceous 
material at a temperature of OMT-Ton 0 C. The ammonia is removed 
by sulphuric a< id and the gas treated a? am. m 

The combination of nitrogen and hydrogen under pressure to form 
ammonia was discovered by Chatelier" 1 in J901,' 1 ' but owing to an 

U.S. Pat. 1,193,790/1,193,800; •/., 1 tilth 903. 

“ U.S. Pat. 1,21 7,2 17 (1917) ; 1017, <>03. 

80 Zeit. Elektrochem. 19H* 22, HI ; 1917, HI. 

61 U.S. Put. 1,237,884 (1917); ./., 1917, 1094. 

65 Amer. Inti. Chem Eng , Jan , 1917 \*Jour. Ind. Eng ('Arm , 1917, 9, 233 ; J., 
1917, 451. 

« Eng. Pat, 103,118 (191S) ; J , 1917, 215. 

M Compitt Rend., 1917, 1Q4,C>88 ; J., 1917, 545. 

* Fr. Pat. 313,950 (1901). 
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explosion the method was abandoned. The process was brought to a 
successful issue 4 by Haber in l'jjw. 

Kllis™ brings about the unioif of h}drogen and nitrogen by means of 
coconut charcoal carrying cerium and a small quantity of another base 
such as lanthanum, didymium, or yttrium, capable of un reusing the 
activity. Classen' 17 Combines the employing nt of both silent and spark 
diseliarges, in addition to a catalyst. Metals and allbys supported on 
acidic carriers, are mentioned, silica from water-glass being especially 
suitable as it adsorbs colloidal metals such as gold, platinum, etc. The 
mixed gases aie passed over a suitable catuKst between electrodes, one 
of which is a good conductor «5uch as copper', the other a bad conductor 
such as glass or porcelaiiu 'Hie, ‘latter may be immersed in water and 
may concent ricallv surn.Mind the formei\ with the contact n^aterial 
between. 'I’lie temperature may be 25°- %° (’ and pressure normal or 
above normal * A cyclic process is % de^Tibcd by TIioinm , 1J | ' ;s The 
residual barium formate produced in the decomposition of barium 
cyanide is ticated with podium carbonate to form barium carbonate and 
sodium formate * The solution is evaporated m mnm to obtain the salt 
which is ultimately converted into sodium oxalate The barium 
carbonate is heated witheoal and nitiogen to reprodme haiium cyanide. 
The .combination of hydh »geu, nitrogen, and ihloimc under the 
influence of a silent diseliarge is claimed by lMayer 0 '' Water or steam 
is injected to prevent reversal and to remove the products 

The use of magnesium sulphate in the prediction of ammonium 
sulphate is suggested by Brecht.' 0 By trewtmhnt of the magnesium 
salt with excess of ammonia,, preferably under pressure, a double 
sulphate is produced which crystallises lir^t on com cntiatioii, leaving 
nearly pure ammonium sulphate m solution. The double salt on 
further treatment with ammonia yields ammonium .sulphate and 
magnesia. The production of ammonium sulphate horn the sulphite 
is achieved, according to a patent of the Klektnzit.itswcrk Lonza, 71 by 
u^ing calcium sulphate as an 4 oxygen earner. The calcium sulphite 
which is first formed is more readily 'oxidised than ammonium sulphite. 
The purification and neutralisation of ammonium sulphate is brought 
about by Capron 7J by washing with a saturated neutral or alkaline 
solution of ammonia sulphate and “ jigging.” Ammonium bicarbonate 

. "" V S. hit 1,181,859 (1910); .7,1910,757. 

Kn«? Pat 11,055 (into) , j p.u; 517 

** Juii: Pat. 292.21S (‘1915) , 7, 1910, 905 
hit 180,252 ( 1915) ; J , 1917, 137 

70 Ger. hit. 2 12,218 (1915) ; J , 19f0, 839. 

71 Kng. Pat. 105,‘.K)0 (1917); J., 1917, 1099. 

71 Enp. Pat. 108,990 (1910) ;,J , 1917, 1099. 
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and sodium nitrate may bo caused to react at r»0° C. under pressure in 
the presence of a Myall amount of waUr. Ricard TJ tiyats the mixed 
dry Milt with hot water so to dissolve the ammonium nitrate, which 
after refining i> again washed with <oM water Jo remove the sodium 
nitrate remaining yi tin* pioduet Ilulm 71 taiiv^ an aqueous solution 
of «ah mm in 1 1 at «» ftnmi tin* are proicss) to nyut with ammonium 
sulphate at a teiifcperaluie of 120° C or lusher *A diMiissioii as to the 
relativ e merit s of dire»t or indirect lin'lhods of aminonia reeovery in 
eol^e oven pra< in e !•> » onli llmted ly\ Kilev 7 ' Tin* “ i ml u «*» t ” method 
is stated to po'.«.e>,'. nianv disadv antages and no advantages '|'he 
senu-<lire» V s\st,m of Koppers does n^>t give me to naphthalene 
troubles, the 1 1 s 1\ ot ammonia losses \ t lessened, the eliluent redueeil in 
ipiantitv o v\ i n tu the -malh-i ■'team i iinuiniption, tin* sulphate* is of 
better* 'plain v , and the plot ess is Minplei and nee e c!li< lent Idle 
“duet l ' met Imd i < <pui e- nyn e povv cr, lfiv olv mg mofcewcai and tear, 
and pH ii^uees ,i the kei and nmn^t i oublesouie tai 


lh mtiioiN 

Anaitnleliv Haunt, lontains a full sinnmarv of the Mcsserschinitt 

, 1 I 1 'I a « • mi j • 1 1 1 si »n with otln r pnitessfs foi the prodin tion of 

hydio^t n Reft ren- e Iiiav he made here Hi two, patents ot inte^ebl ill 
tin* teilmn.d pmdm'tion of this ^is Maxted and L’nlsd.iLe" draw 
attention to tin la* t that l\dr«>gen piodmed h\ pasuu^ strain over* 
iron piepaild t r< III! It-' oxide hv ledmtlon ill watei gas or otlici 
comment. d redm mg *ga*- t e.mtanis a eoiisiderahle ipiantitv < »f < arbon 
monoxide in obtain hvdrogeii tree»tn»m this confarmnation, a g as 
Containing sulmantiallv nmie carbon dmxnly than monoxide is used to 
redine the oxide of mm 4 hint ion of the gas b\ mtiogm must la*, 
avoided 1 lie t a 1 1 m > 1 1 dioxnh* pieveiits tin* otheivvise unavoidable 
deposit ot i arbon dm mg the redm lion, and therelme then* u no carbon 
monoxide m the hvdrogen prot lined b\ passing the steam ov*r the 
heated lion I lie Radisehe Co ■ ' maintain that lontaet masses of 
pumiee -aturated with solutions of nn-kel or cobalt ehlonde.s are not 
suitable lnr tin* reaction CO flit) C().| [[ j , yu>od v lelds how ever 
are afforded bf Hsinit relatively small quantities of solutions of nickel 
salts fne Horn halogens and sulphur The method of producing 

'■ Kr I'm IMl.Osj (Itif,), ./ , 10 7, 1 37. 

71 Kr r,.t tsn.i:,') iitn:,) f# ./ , iui7, i:jr. 

C T.j . 1‘Ufi, 58, lfifi 

'• M't <t nil < irm. Eiuj , imo, 15 , tin, ./ , imo, 11:17 

77 r.mi Put 12, fitly (11)1 *>) ; ./ , Itllfi, 1< fit) 

7 ' Otr Pat- 297,25* and 292,015 (191 1); ./ , 1917, *73. 
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hydrogen by the decomposition of water under pressure is of interest.™ 
Experimental apparatus was {filled with iron powder, water, and 
some electrolyte. By heating, hydrogen* was produced under 300 
atoms, pressure, thus ‘avoiding tho use ot special compressing plant. 
The gas is stated to be purer than any other kind directly obtainable. 

Li mi:, ktc. • 

Magis h ° describes a kiln-shaft for the "burning of limestone. The 
kiln is enlarged in the middhfand is provided with a pipe or chimfiey 
dipping into the shaft at the top. Lamp fuel is used, the steam 
producer 1 and the draught carving away the combustion products. A 
more elaborate device itf proposed by Zimmermann and Palmer. 61 
A stack, with feed, combustion, and discharge zones, has a numjier of 
gas inlets around the surface of the inner wall on a lewd with the 
burning zone and a number of air inlets Altering the discharge zone. 
The air and gas inlets are definitely spaced and not in vertical 
alinement. The combustion and discharge zones are preferably divided 
into chambers in'wbieb the gas and the. main portion of the air are 
introduced ; further air may be admitted at the bottom of the 
discharge zone. The effect of exposure upon commercial lime has 
boon studied by Who,tzel. v> Comparative tests showed that carbon 
dioxide penetrated to a depth of about three inches in twenty days. 
More water was taken up in summer than in winter, but the carbon 
dioxide absorption was about the same. Thin layers appear to protect 
the remainder. A mechanical slaker is tine subject of a patent of 
Schofield. M 

lluber and Poindexter''* propose to reduce alkaline-earth sulphates 
such as strontium sulphate by heating to $ 200°- 1300 C. in a reducing 
flame. % Tho sulphide tfms produced is subjected whilst still hot to 
superheated steam. The process may be made continuous in a 
revolving furnace, the sulphuretted hydrogen of the second stage being 
us«l in the first. Wells*'’ states that the reduction of heavy spar with 
carbon or hydrocarbons is too slow for commercial purposes at 700 3 C. 
Maximum yields are.obtiyned at 1000°-1100 C., ;md the best results 
with 10-10 carbon in mullles. The water-soluble sulphide amounted 

„ 7 ’ J. A mer. Soc. JArA. Knq. ; C.T.l , 1916, 58, 4. 

"° Kng. Pat. 100,127 (1915); J., 1916, 737. 

81 U.S. Pat 1,199,866 (191$); J., 1917,31. 

81 J. I*X. K*, 7. Chem., 1917, 7, 287 ; J., 1917, 454. 

85 U S. Palo. 1,201,699/00 (1917) ; J., 1947, 32. 

84 U.S. Pat. 1,213,375 (1917) ; J., 1917, 385. 

* J. Ind. Kh< } . CA<*w m 191G. 8, 770 j J., 1916, 1013. 
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to 96 % at 1050° and 99 ' at 1150° C. compared with 85-87 /, in 
direct-fired furnace*. A high temperature w itli rapid reduction is 
superior to more prolonged heating at a lower temj>erature. 


TuiAsi IHIA'IK AND 1 1 \ IUiOM’1 rillTK, KIC. 

Ilutehiii", HargreaWs, and I>unningham s " deynbe a method for the 
production of thiosulphate from sodium sulphite and sulphur, m which 
the sulphur and the yva ter "Used are mi propoi honed that a solution 
ca^iaHe of i n stullUit ton without evapor?itmn is obtained. The process 
maybe made •ontmuous by passing a hot solution of the sulphite 
through an intimate mixture of sojid Sulphite and sulphur. Iho 
reaction may be aeicler.ited by adding abouf 1 by \ol. of a hydroxide 
or sulphide ot alkali or alk.iltne earth metals,*any excess of sulphide or 
pol\ sulphide being removed by sulphur dioxide or bisulphite, 
lfydrati^l < arbooates or im\\un# of nuliv duals and hydrated carbonates 
with sulphui dioxide or sodium bisulphite may be used. Kurnaeifh 
for the prodm turn of sulphur dioxide free from oxygen are described 
by I V'-ehamps"-' and b\ 1‘ntst ss 

Sodium bisulphite ma\ be preiipitated from a saturated solution by 
sodium thlotide or h\ droehlorie at id , this pjocedurc is the subject of 
a jiatent by Setlik vl An alternative uft'llnukis also. given l?v the 
addition of tinelv ground bisulphate to noimal sulphite followed by 
washing out the sulphate *\ith a saturated solution of bisulphite. 
Hut' Inns, Hargreaves, and I )uunmghum“" produce sodium bisulphite by 
the action of sulphur dioxide on hydrated sodium carbonate. The gas 
is treed from oxygen and tnoxide by Ifydroxides or carbonates of alkali 
or alkaline earth metals and passed int<* a tower containing the 
carbonate The <arbon dioxide generated converts the upper layers 
into bicarbonate. Monolndrated carbonate oi a mixture of anhydrous 
carbonate and deiahydrate may be useij, or, if strong solutions are 
preferred to the solid, the deeahydrate alone. 


I’Klt-SALTS, KIC. 

The growing interest in the application aid conRe«piently the 
production of*per-salts justifies a short section in this rejiort. The 
l)cutsche ( 1 old- u. Silbcr-Sehcide Anstalt 1 " propose to prepare sodium 

• 

w Enir Pat 12,500 (1915), .7,1916, 105 9 
V Eng Pat 100,11311/11116), .7,1916,963. 
w Fr Pat 1*0,291 (1916), J , 11)16, 137 
» Eng* Pat H,H77 (11)13) ; J , 1916, 737 
» Eng Pat • 10,356 (1915); .7, 11)10, 1015. 

91 Eng. Pat. 14,1102 (1015); J ., 1016. 
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perborate from granulated borax by electrolysis in a solution of alkali 
carbonates, till t*ho whole is converted to crystals qf perborate. Iron 
acts as a retarding catalyst but the harmful * effects arc removed by a 
protective catalyst, such as stannic acid, sodium perorate itself, or 
sodium bicarbonate. A further patent 0 - by the samg firm states that 
the cathode may be ev m posed of such metals as lead, iron, nickel, copper, 
or carbon, which alone or as compounds have a decomposing action on 
perborate. Except in the case of nickel, the cathode at the surface of 
the liquid must be protected by a costing such as platinum, varnish, or 
rubber solution. Aschkenasi" 3 suggests the drying of per-salts prepared 
in vucuo, in air at 100', tlms improving the stability of the •salts and 
avoiding the evolution of oxygen. Sehaidhauf' 11 stabilises per salts by 
adding silicate and gum arabie during manufacture. Henkel undCo. 05 
have patented tin* preparation of sodium percarbonate, ‘jNajCO^.'JYLO?! 
by treating sodium carbonate w itli hydrogeq peroxide, in the pro[H)rtions 
indiealed by the toimiila, at 0 (A, followed by drying m infuo. A 
similar method is suggested by Ijiebknecht, 0 ’’’ who causes the reaction to 
take place in the oresenec of a restricted proportion of water. The per- 
carbonate is salted out with sodium chloride and magnesium silicate 
added as a stabiliser. Hydrogen peroxide is produced by Cobellis' 7 
by heating a solution of ammonium persulphate and bisiilpliate. 'Flic 
process is made’ < ontimious by electrolysing a solution of ammonium 
.sulphate at comparatively low temperatures to foim the per-salt, heating 
under pressure to torm sulphate and hydrogen petnxido which is 
subsequently distilled oil' under diminished pressure m a current of 
inert gas. I/Ap* Liquide"' propose to prepare strong solutions of 
hydrogen peroxide irom impure solutions of it by distillation 
under reduced pressure, fimro concentrated solutions being added 
during the distillation.. The Noe. Client. Ind. m llasle'"' produce 
a solid containing 27 of peroxide by causing three molecules of 
hydrogen peroxide to react t.itli one of sodium pyrophosphate. An 
interesting (lass of substance* o/.onates -is obtained by Traube 100 
byAbe interaction of ozone and alkali hydroxides. 


« K»g Pat 100,152(1111(1); ./, 1010, 1201 
M (lor I ’at. 290,888 (11)15) ; J , 1017, 872 
M l r s IV. 1,225,872 (1017); J, 1^17, 712 
* ling. I ‘at 100,007 (1010); 1010,002 

yt> US Pat. 1, 225,832 (1017); J, 1017, 712 
US Put 1,105,560 flOlO); J. t 1010, 1050 
Fr IV 478,107 (1011); 7., 1016, U 56 
w Kng Pat 15,710(1015); «/., ,1916, 1015 
10u Her., 1916, 49, 1070 ; J., 1010, 1015. 
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I 

IlYPOrilLOUITES, BlXArillNG PoWMER, ETC. 

Haworth and IiVme 1 ' 1 produce a |bquid containftig about 2 , 
of hypoehlorou- i'l I » v • | > ihlotine into water containing 
a ratal v-t, preterabh a -alt «>r oxide ot Copper, b'ut nnkel or cobalt may 
be used. The lnpAd nu\ 1 >* freed from « opper b\ precipitation or by 
distilling o!V the acn^ Fau-t 1 " piep.ucs a ^tujatod solution of 
chlorine lontimmVlv In lutiodmmg the ca< and* water separately into 
the space between the two < finders of an appaiali- eon-i-liug of an 
irm**r cylinder, with bleb*" piojiwting , outwards, rotating within 
an outer e\linder jiro\ided with fr< elv # sw inging platen attached to the 
inner w all, %i arranged that the blades •come into ton tact with tin* 
swinging platen Flledge 1 " makes # jhe observation that the pink 
Coloration of -odium b\ pot ^lonfe -olul ion- .prep tred from bleat hing 
jK)wde* and ,-c-quh ai boiiatc i- due to manganese and not ferrate If 
carbonate or sulphate is i^cd, gicen obitions beo*umng pink with 
bicarbonate are prodmed \Yhitchousc' ,, ‘ -ug^e-t- the preparation ok 
phosgene In pas-11114 t.irbon monoxide into liquid ehlonne at tempera* 
turen below* --.'I | (' ° 

Scliut/ 1 "' compare- the relative elli. lemucs of absorbing ehambera 
and ineihann.il apparntu- for tie munuf.utuie of bleaching powder 
The, t lumber pro. e-- t« | ( ^ health) for t In; w 01 kei - and r. qnu es ^tioro 
labour and sp.n e t han the nn » h.um al pioie— , but the fatter jvquirea 
more skilled ai|n‘nHi>n For 2<> tons j>t 1 21 hours four < hanibers • 

require foi lillmgVid eniptving, 0 men and one bov, the e<pnvalent 

c.ujwint) 111 met ham* al»e) lindei f> men and one bo\ The chamber 

area, 2t'H) -<[ metre-. me<hanital plant, 2aU Thtstapita! Cost is 

probably in fa\ourol tin* me.luimal t\pe I>rv ehlonne i- especially 
essential for < ylinder- and tln^ ai bon dmv 1 *nu-t b-iedu<ed to a few 
tenths per cent 1 >ehydration by < oolmg to <)• i ’ has not b *, n found 
satisfaeton For 2<> ton- per 21 hours a toivcr, 10 x 2m , n*i Squired, 
the watt r content being gauged bv the tnwVr temperatures. The^mw 
is e\pi<*ss(>d that met Mann al plant ’*ill evcntuallv super-ede tjp* 
absorption ‘lumber s\-tcm. Ishikaw a 1 "'’ mannlaetures bleaching 
powder m inclined tube-, chlorine being fed in at tlic^bottom "and lime 
at the top, the -olid* Icung torn eyed hy scrapers. 

Iodine i- obtained from green seaweed by Vincent 1117 by extraction 

M Ki»(r p tl t 12412(1915). ./ , I9ifl, 1059. 

10 * tier Put 29372* (1915) , J , 191H, 1156. 

uo >Junr lnd. Knjf ('hem , 1 i * I J , 8, 7W1 , ./ , 1 !l J <», 1013. 

1,H l' S Pat 1231220 (1917) *./, 1917, 920 
u * Chem-Znt m 1917,41, 137, J., 1917,69). 

104 U.8. Put. 120UV9U (1910); J., 1917,32. 

-V Kr. Put. 480014 (1915) J., 1917, 137 
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C 

with aluminium sulphate dissolved in sea water, which extracts the 
alkali iodides grid lea\es gelatinous organic matter as a residue. The 
solution on treatment with Clipper sulphate and sulphurous acid or 
sulphites, yield-, copper iodide A 

0 Sruoint. 

Crlmsc!! 1 "' 1 obtaius^sulplmr from pyrites or spent o\idc by distillation 
in a vertical retort, externally heated by producer gas, the oxygen-free 
products being conducted through the charge. The residue may be 
roasted, to yield the rest of the .sulphur as sulphur dioxide, in a muftie 
below the retort. , 


(Jmnmi; and (Jakiudi:. 

Graphite may be prepared, accoi ding to Messow, 1 '" from the waste 
lyes of eelhilose''mannfacture by mixing them with oxides such as ferric 
oxide and with eahimu phosphate, and exposing the mixture to a high 
temperature and very high pressure. The giaphite so produced is 
converted into ‘ilake graphite by means of hot rolls. Donath 110 purities 
graphite by heating with zinc m the absence of air, or by treatment 
w’ith permanganate and caustic soda, follow ed by extraction with hot 
hydrochloric acid and washing with water. Lung 111 considers that 
caustic soda in this connection may cause change in the constitution 
of the graphite and prefers h\ drorhlonc and hydrofluoric acids. A 
product designated “ Fxpanded giaplute ” is prepared by Aylsworth lu 
by coveiing flake graphite with an oxidising agent to pioduce a film of 
graphitic acid, then strongly- heating so as to cause the particles to 
become distended like the lea\es of a book The Abdy Factories and 
Ily llan< l 1 1:1 describe an intermediate piwdint in the manufacture of 
calcium carbide obtained by coking a mixture of lime or limestone and 
caking coal at temperatures abo\ e 700 C. Tlic product lias powerful 
reacting properties and does not crumble or powder. 

Fotami Sams. 

'Fhe w’gorous search for sources of salts of potassium still continues. 
The report that rich deposits had been found near Motcmbo in Cuba, 
appears to haw; been grossly exaggerated, if not actually fraudulent. 

llW flor Pat. 294912 (1915) ; J ., 1917, 503. 

Uer. Pat. 297075 (1915), J., 1917, 873. 

w " Chew.-Zext , 1910, 40, 579; J , 1910, 838. 

1,1 J. t 1910, 1259. 

111 U.S. Put. 1191383 (1916) ^ J ., 1916, 927. 

m Eng. Pat. 144S0 (1915) ; /., 1916, 963. 
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The deposits were stated to contain up to 10 of K.»0, but the Cuban 
Government found the highest reason al|le result of the«examination of 
thirteen samples to be unit Obi two samples appeared to have 

been liberalh doped with potassium sulphate.* llutehinson ns draws 
attention to the •following considerations of the natural saltpetre 
industry (1) The present sources are not full v Utilised, (-) artificial 
nitre-l>o<ls wotild^probabh be useful in Ihliur Awing to the suitable 
conditions , present methods require investigation to »mpro\e the 
recovery and the conditions of trade. • 

The condition* of the oquilibrmui KC1 \ NnNO., "KNOjf NaCI 
have been Studied by launders In practice a slight excess nt sodium 
nitrate is desirable, and after heatufg to 4*o and removing the 

sodium chloride, the addition of water prevents the separatum of 
furthei s.ill and sues subsequent washing. Miyama states that tin* 
cost of potassium chloride fivm seaweed is less tlian # l‘ I p t ton, and 
notes tha*t s,»ine are rich ((Mi mi dry weight) in iodine. Xislumura 11 * 
gives the annual production of bittern m .fajun as ‘JP*,0U0 tons, the 
composition being - magnesium chloride 12 20 , potassium chloride 

2A-«’U . magnesium bromide J j, , magnesium sulphate G-7J 

sodium eliloi nle S As nmeli as ^0 of the potassium ehlorido 
can be re» owned .is M) muriate. 

# * • 

The suggestions for the manufaMuie and recovery of potash salts 
may be com einuitlv divided into three main groups awotduig to t ho • 
class of law matt*! ;al employed (1) leaks .sin h as felspars, leucite, 
alunite ( 2 ) Lake and >ea waters and waste l\c > (.1) Flue dusts, etc. 

Neumann and nraisbaeli 1 ”' from laboratory results uccoimnnid etpial 
quantities of ground felspar, lime, and e.deium chloride .o the best 
mixture, ailordmg a Ob rei^very of the polish after heating for three 
hours at Gb o (’. They contrast this with (’ashman's 1 -'' method, which 
produced 17\ in 1\ hours at 7-~>0' (’ 'Hie economical aspect of 
|K)tash extra* lion from kelp, alunite, fcbp.fV, etc , is discussed an^l the 
conclusion arrived at is that none of* these processes will be able 
to compete successfully with the German industry. Schroeder 1 -' 1 state* 
that up to neatly St) of the potash may be extfacted from finely 
ground lemite by sulphurous arid. The suppfy of leucite is enormous 

1M J , 1910, 1154. 

1,4 Huff. OH, Agrt0. Res. Inst. Punt; «/ , 11*17,700. 

1,6 Zeit. anorg. Chew., 191.' >, 93, 202 ; J., 1910, l05w. 

K< ‘m >-K\rng<iku'Z(i*th\, 19J0, 19, 1014, </., 11*17, J3'». 

lii J , 1917, 1046. 

119 Znt. ange w. them., 1910, 29, 313 ; 1910, 1012 

1,0 J., 1915, 79. 

111 J. Ind. Eng. Ck$m ,8, 779 ; 1916, 1012. 
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and the utilisation of tin; sulphurous gases from smelting works is? 
suggested tor the treatment. ^ Other reagents suggested for recover- 
ing the potash from felspars are. (a) Hisulphate with a fluoride 
hy R'l'-.-rt t, 1 ' (l>) (a'usln ^nd.i by Fraser, Holland, and Miller, 1 - 3 
(c) lime with water under "team pressure, extra* t*ng about 0u at 
1 0 lb atmospheres. V> Fliodm 1 -' decomposes a mixture of ground 
felspar and silt l»v poking sulphur dioxide, steam, ‘and air over the 
heated mateiial Hulphuii* a* id is condensed and the residues leached 
for soluble potash, the in~olu|ile portion being Used tor cement. 

( liailton and Kaolin I’rodints ('orp. 1 -'’ piopose to digest alkaline 
material such as glam on it r f w it h a solution oi (ahium * hloride and 
milk ot lime at a tempi i.'/ture below |p() (' at pressures below liOOlb. 
for ‘J -I hours, to piodmea solution of potassium < hlonde. An account 
of a large "i.ile mwstigat am i> gum by Ilenham 1 ’• A mixture (1H> 
tons) ot telspar, voal, i ah nun chloride, and limestone was heated in a 
blast Inmate Some potassium chloi ide \ olai lhsed .it DUO (_' but the 
reaction was not lomplete till lOUO (' The clilonde passed to a 
< ondenser and t here met a < orient ot steam and tit) was obtained in a 
high state of purih on e\ npoution. The slag was moulded into pipes, 
tiles, and puung bndo It is stated that the prongs may be adapted 
to ut ilise eement m.u Is and either rotar\ or blast furnaces of a ceitam 
typo iiuiv be Used C/happel 1 1 ' heats alumte m a iedu< mg atmosphere 
at Obi) I ooo (’ , the sulphur is lecmeied and t h«‘ potassium sulphate 
and alumina separated troiu the residue. 

Wi inkle, Keeler, and \\ at tersoii 1 11 propose to treat waters containing 
sodium clilonde, sulphate, and carbonate, as well as potassium (hloride, 
with carlxm dioxide to produce sulhcicnt lmarhonate to form 
Kfl_>C'Ot,Nnl R’0,,211 O (“ mao ”), which is remo\cd as sucli alter 
evaporation, and sodium chloride and sulphate at a later stage. The 
potassifmi chloride is obtained trom the mother lnpior bv cooling and 
crystallisation. 1 1 ol 1 " dia‘w s attention to the tact that on agitating 
waste h es containing potassimi and magnesium sulphates w it h finely 
ground anh\ drolls calcium sulphate, sum' s\ ngenite, KjSO,,(AiS( RIIA), 
is formed, but ev< n after _f f hours only about halt the soluble sulphate 

122 IS Put 11!) 14(5 1 (IONA; ./ , liHtS, 101(5 

133 ts Pat 1100731 (pain) , ./ , ion;, 1050 

134 Host J I ml Em/ ('item, 1017, 0, 167, ./ , 1017, 642 

U.S Pat 1232(577 (t017) 1017 , 10 »s 

156 I S Pat. 1231(526 (10 1 7), .7,1017, 10 >K 

Canadian Chem Join , Mac, 1 0 1 7 ■ , Mel. and Chem. Eng , 1017, 16, 70-1; J. f 
1017, 0(50. 

>* US Pat 1105(57)5 (1016); .7, 1916, 1016. 

,2 * US. Pat USkSOO (lUKi); J , 1016,839. ’ 

130 Chem ■ Zext , 1016, 40, 873; J., 1016, 1258, and J., 1014, 422. 
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is precipitated. The process for renunal of .sulphates from waste lyes 
l»y calcium chloride *\as iin estimated lj> \e.ir- a^<> l>y*Schwurz, wlm 
showed that i;\|huii and not Miuyinti' ».h ptvupitated m the ease of 
maoneMum chloi ide li.pini s 

Jla^sett and Sp.ir*t hem ( o' ! de>oi!»e a lengths and 'omplnated 
method of proiedure to separate mhIiiiiii and pot.i-^mm sulphate^ from 
solution" < ontaiir?f_j ’.*( > ot tin* form* r and lo ot tin 1 litter. 1 ho 
description dioiild he .n « oinj^inied 1»\ a “(low sheet” lor < leal ness, 
otherwise dilli. ulty ai i"es m following o.ik tin 1 in- e^an steps in the 
eyelie pro. e^s w lin h i" I lie o) »j t ot t hj k patent Man 'el la : de»« i lhes 
the utili>rtt if»n of the mother lnpioi*" of marine ".dt umks as a source 
of pota""ium salts 1 he N. llian "alt *,w oi ks« pi odu< e annuallv about 
J <» 7,1 K k » i ubn metres of inojmr li-pioi > whuh aie a\ailahle tor the 
prodm t .ii of hi'imine and potassium s.iJt^ An intei est my i^roup of 
pat mts h\ theSolvav 1 h e> -•(’.» 1 i " in *nt n >ned herT 1 , as thevaflord 
excellent ilhi't rat loii" ot the mo lent - . .1 \ ditlnult pmbleins « *f the* 
reparation <*t "ohihle 1 1 - Magnesium out yotu""imu .Idoiides are 

separated Iroin bru h\ . \ apoi it n »n it low t em^ei at ui es until 

satuiated with ie-pe. t to pota'siuiu « h ! o 1 1 < 1 . the "odium i ldoride is 
remoNed. and h\ turthei e\ apoiat n >n at a iinji t enipei at lire t In* solution 
b eoiiu s '.it ui at < d v\ i t h i <";ai d I < • t lie | * »t i - ’ini hut not with re^ag I to 

the nia^ueoum < idoiide < hi 1 1 n ' pot e-inni i hha ide separates To 

reeo\ i I the maiai' slum . blonde e\ apoi at n >n at a lin'h leinpei ature is 
cmploved and ■ u*l ilhte n j.imord, ’he i einainm^ fu-ed piodimt 
4 'on s m t " of I'' inactne^imn » him id» and >! wal.r The potassium 
hlonde l" rennoed fioiu the i unaliit'.lo dm^ol \ i no < lie magnesium 
salt in In j aid saturated with le-pe.l to the pol,i""ium hut not to the 
ina^nesiuin i hhaudes l lie pi^>< . ss, i n.i \ b,- , u » r < 1 out b\ (aiming tint 
fraction il • r\ "tallisat imi to take phut in ,» "me'- it U'^ch maintained 
at imreann^ temperatm e-, the "olution * n - ulat mil; from tin \ essd oi 
highest temperatuie to that < *t the louV-i. ami the mlts bains' 
traimterietl in the oppu-ite 'lire, tioii •The iin.il j.rodints aie thi^s 
produced at eatli t ml ill. tie.itnnnt oi natural alkali deposit-, to 
separate the \arimis eonstit uents, im ludiim tin- 'potash, is also 
<lescnhed 

Cranliehl 1 1 yi \ es the total a. id soluble pota-h in twelve t\ picul 
samples ot bla-t fiirmee dint as *J 1»7 lov.i and the w at < r -ohihle 
potash as I 2.) ( J 25 , tlfe salt from the a.pmou.s extra, t -bowing 

# u l " Iht l imw, ( ]•♦]*;> , ./ , lair,, uni 

Ann,,! i i')nm f}>p! , r.U7,7, I , ,/ , 1 1117, 

< i‘«t s uiaoK,, vi\:>:uy:> n (i:*L7; , J, r>i7, r>t 

J. lid A gric , lyl7, 24, OJC ; J , Itll 7, 100*5. 
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39-7 i— 4 1*84 As a result of the employment of the Cottrell 
precipitator prrffctically the whtjlo of the potash i* blast furnace dust 
can be obtained, this “dry cleaning” Vnethod may lead to the 
reclamation of many thousands of tons of potash now lost 

Huber and others 1 '' suggest leaching out the 'potash -alts from 
cement kiln flue <b\st at temperatures above , 8,V C to prevent the 
formation of CaSO,,K .SO,,iro. * 

Treanor 1 u) points out that the potash content of clays and shales 
suitable for cement manufacture varies up to 2o . A process. to 
increase the prodiution of potash from the clinker has been devised. 
By the addition of OS lluorspar for ev(»ry 1 of KO the 

resulting potassium fluoride i-< readily volatilised, but is conn rted into 
sulphate by tlie oxides .of sulphur in the combust mn ga-m The 
hydrolluorie acid is unitialised by tin* lime compounds present in the 
dust, re-foi ming 4, ( alcium fluoride, and after hvnhing <it a minimum 
temperature of So ( ‘ , tin* filter-) ake is returned to the kiln' In this 
way 90 of the orgimd potash is volatilised, of which SO i> caught 
in the dust colhetors The yield is reduced a further *» in the 
leaching process. At I lager, stow n, i:i; 20 -2o toils of du-t containing 
5-10 of potash is reclaimed every 21 hours by a Cottrell pro ipitator 
working in conjunction with cement kilns. 

Zinc and Li;\d Comi’oimo 

The extraction of zinc is in many eases a “chemical " rather than a 
metallurgical process, and hence is included in this section. The Metal 
Recovery (\> 1 v ‘des< nbc the treatment of an ore containing zinc and 
load sulphides which, after admixture of iron on', i-> giound m the 
presence of concentrated zinc sulphate liquor The sands art* i ousted 
to produce zinc sulphath, and if the iron content is low non oxide from 
a previous roast is added to the charge to accelerate the formation of 
sulphur trioxide and thus increase the zinc sulphate content. The 
roasted and partially cooled material is extracted with dilute -ulphuric 
acid to dissolve the basic zinc sulphate and zinc oxide. The iron in 
the leaching liquor is reinoved by adding zinc oxide and blowing with 
hot air. The precipitated iron oxide helps to bind the residual lead 
ore and improve it for further blast furnace treatment. If there is 
much iron present in the ore, excess of acid is used in the leadiing, the 
iron is oxidised and unroasted slimes added and stirred in - 

Vo,(SO f h + ZnS ' 2FeSO, + ZnS< ) 4 + S. 

V S. Pat 122098ft (1917) ; J\ 1917, 303 
Mrt. <m<l Chew En,j , 1917, 16, 701 , J ., 1917, 961 
1,7 J, 327. Kng. .Pat. 12799 (1913); J., 1916, 1260. 
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This reaction is carried out under a procure of A-l atmos. in presence 
of exiess of /me MiljJnde. The /me Miljdiate Inpior mav he evaporated 
and the residue nutted amlVxtiaai <1 w it li dilute at id to eliminate iron, 
or treated with moi e at id and e\ajoia 1 ed toi /nn sulphate ciystals. 
The motlie: litpioi ,*i i> !i m non, nu\ h» used for tt eating more slimes, 
or puiilied from ii«<n l>v t h * /in> <>\ide toiitaiuAl m the sulphated 
roast h\ i rai is' ' *pi epares /m< -ulphate from roasted and desulphurised 
ore hv treatment with sulphur «lio\ide fiom the of sulphide 

oIV* 'rile -nlphl 1 1 * Is t uM\ . i 1 10 1 mt'Wsulpl^ite h\ tieitmeiit with moist 
air. The [»i t». t --e- m,i\ !>\ miihI>ii< d A paper of t omnlei altle length 
is conti lhutvd h\ Kidgi 1 1 upon the utilisation of the sulphur contents 
of /im oic The de-' i ipt ’."ii (nut u^i- mai^\ illu-t i at nuis, and tlm 
hist« »r\ of furna- e de\ t lopm yt i < 1 1 1 i \ « to tluj -uhjet t 

The Pat, nt ( ’o’ p< >i it :< m and dhomp-on 1 ' propose to produce a 
lllhaige pal ticulai 1 \ 'iiid'Iejm while had manulai t*m\ hv spraying 
molten h ?i d mto a -tieauint hot aii, impinging at ! l i^h t angle-, w hereby^ 
the whole !- H \ idl -t‘< 1 rile l.eat ol tilt du-t oollllg <haml»ei llt'ats tlie 
air i"! the -pia\, ml tint horn tlm nulling pot liie pipe t() the 
.itomi't-i 


All Ml Nil M ( • >M i*f U M*s 

’rile II imhei "I 1 teleii't* to the-e iom|oum|s has lietyi large, 
ton^i'tmg mmil^ot j .a t , i • * toi il'imm.ite- mtiide, and nitrogenous 
prodm t s tak, n m it n\ the A 1 1 r t , i 1 1 Piodm t' l‘oi poiatlou ol New York. 
<Mhei pati nt > w it h point " >1 mote g, m i.il nitcuM aie lm luded under 
' >s heading l . 1 , ■ w » 1 1 y 1 1 and Spi in e*' piopioe the jmiitieation of 
(Hid ■ ,«! umi in nn - ilph it * pi pi u 1 Horn h incite and -ulphiiri. a< id hy 
treatm lit under (eitam < n d 1 1 1 « n i - with sodium, potassium, or 
ammonium -alls, to pr* t ipitatr the iron as a has|< sdt iium.say and 
Low e‘ tri.it tlie resitlueMptm bauxite, nljer tin 1 ieino\al ot most of 
the alumina, w llh w et or dr\ < ai hon dioxnh , to render both the alinnma 
and soda soluble Torn* ami tie* ( ' i . , »or umlum Co 111 descnhe tile 
pieparatioii ot t lystalhne I used alum ma tor a hi -hi \e pur post s Hauxite, 
with or without the ^Idition ot *arhon, is hea^-d ip an ele< trn furnace 
to a tempeialui e m r li ah > . e the limiting point, and run oil' into a 
mould . the solid pro hr t m gro in 1 an 1 < moists ot i ry'taU of alumina, 

- w i r I’.it tsoi m mi-, ; ./ , i "i 7, la; 

■*"./, mi 7, <»:<; 

)U i up Pat loo-x.n (rim) , ./ , mi:, :is-» * 

Knp l*e loiMi (mi:, . ./ , mm, ssu 
u Kug Pat < j>'7 (mi 'o. ./ , mm, <><;.{ 

,4< f.S Pat 11112709 ( mi f,) , ./ , mi(J, 12111 
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mainly 0*1- -0*3 inm., and a uniformly distributed “residual basis” 
composed mainly of compound^ of titanium, iron, i.nd silicon. 

T I TANK M CoMI’Ul M>S. 

c 

Kefercmvs under t^his beading an* of great interest owing to the far- 
reaching effects which succe.v, in the utilisation of the enormous deposits 
of titaniterous material, hitherto almost useless, would have on the iron 
industiies. Ko^i and Titanium Alloy Manufactui ing Co 1 r ' [n opo.se to 
fuse ilmenite with sodium bisiilplute, boil with water and acid until the 
titanium dioxide is di -evolved, til lei oft the insoluble matte*’ and boil 
again to precipitate the titanium From the number of patents 14 * 5 
taken out by the Company witlibi \e*w to impro\ emeuts m the method 
of working titaniferoii.s mateiinl, the piohlem would appear to be a 
difficult one, a fact which many in\ cstigators m thC lield will heartily 
militant late. 

The “ National Tidemh* ” repoits that titanium ore is heing worked 
at Fredenkstad 


K mmi v, A in. on, Kir 

Scldumlt 1 17 ex t ni( ts ‘JO 'of the radium of low grade camotite ore, 
containing IHXpaits pci billion, by sulphuric a* id ot 78 or over. 
Vanadium and uranium require ‘If) acid tor extraction. High grade 
ore with 12 78 parts per billion was also sucu'sHully treated. The 
tomperaturo appears to be of tar less unpoi t.uice'than the concentration 
of the acid 'Tift* use ot cobalt v -‘\ .mules tor the separation of \ttrmm 
from erhiiim, or the resolution ot mixtures containing dysprosium, 
holmium, and y! trinin, w it ti traces ot erbium, terbium, mid neodymium, 
is recommended 1 ^ Spcter 1 " separates scandium from other rare 
earths by precipitation as an insoluble h\ pophospliate, wlneli is then 
decomposed by sulphuric acid and the siandium precipitated as oxalate. 
Browning and Spencer 1 '" describe the separation of caesium and 
rubidium b\ the tract loual crystallisation of tin* iron and aluminium 
alums, llrnnt and Join;* 1 ' 5 decide that the tractional preeipitation of 

1,5 t s Put usual . ■/ , p.h<;, 7:w 

14< . t; S. Pats 1171.HU, 1 1S9UU9, 1 1 900U9 30/31 • 120671X5, 7/S (1910), 1235638 
(11117) , J, 1910, SJ9, SI) >, lom, P.U7, st, 10 i7. 

147 «/. L’hys Chrtn , 1910, 20 ts5, J . 1910, l>i»0 ami SA7 

144 J , min, nun 

UJ (lor. pats usuo:>7 (inn), unuu.n (iniu) ; j , mm, nu; 

140 Amer. J N'< i , PAM, 42, U79 , J., 191(5, lOtt. 

141 J. Arnrr. Chcm. Sur., 19L7, 39, 933 , J , 1917, 711 
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the earths of the vttrium trroup by fermyanidcs h the most rapid 
method vet known Tlie double ox. rates and the in^tln 1-, ethyl-, and 
trieth\ lanune methods hafe been examined, hut are not suitable for the 
fraetion »l < rystalli-ation of this yroup 

Ar^on is obt .fined by and other- 1 ’’ b\ passing cgoled 

coi!i!»ress,*d air dounwatds thtou^h a leditwn?; nluiiin and bath of 
boiling ox \ m*n ?it the bu-e The inpiid air l!o\\s o\<r to the higher 
part ot t lie i oh mm, t he interior ot w hi« h » on-i-t - m an inner ehambor 
\wth draw oil « oi ks at « 1 1 tV.-rrnt hs. 1- .In this t hr mixture is separated 
into puier o\\ L 'en and a mil aimji mixtui whnh »an be list'd for 
eh 1 ' trie fiimps I'mid i and (iemi.il FJe< tm to 1 ’ 1 piodme a liquid 
with 0! oxv^en and 1 aimm. .!jnl 1 1 .urt ion it «• it mi tile eoiinter 
euireiit pi in< pile in -neb .1 >u inner that ai^mi i> iemo\ed at the top 
and < \Lt' ii at the bottom of the appaiatus 

# t 

Ai Mil, I’l 'LMH , A\|| (l\\| II \( IPs • 

Haiti 1 1 • i Cliern W.ike' 1 Mi^e>t the toiT« entiation of diluttMieetie 

at id b\ mixing w it h pot i- -rum n eiat •• -o ,n to lot m double < om pounds 
wlmlimr b. s. pal at < d, and t he add inniuid b\ distillation TllO 
poll mill ,!> I'!,|||‘ m,l\ bepaitlliu lepl,l<edb\ ot llet deli \ d Pit I III^ S.llt.S, 
-m h a- ■: a! mm ' hloiide A new tm m <lf 1 1. . otMpo-in>*unit tor .t« etutes 
r < i • -d ib d, in xn In- 1 1 a 1 1 1 1 \ t uie of a* elate and siilplmm Jtdd r fe<J 

mi to the - ,i fa w ''1 a i ot a 1 1 u ^ di um and the -olid prodm t- leinoved by 

a -ei a pel m 

’I he H .1 / v m ohluii ' 'Ad (ms 1 and al o ( lorhan’ “ ha\e patented 
a method ot mmli mtde-t torpiodudiiii » punlied aeetie add To a 
imxt ure of abo it eipial pal ts ot d ude a< <•»•< add and 7<> sulphuric 
add at a teni])eiatnie ol 1 To C.dilde addj- ( out itnioiisly added to 
repkn e the pm i In *d add w bn li 1 - d i-t i 1 led otl \ < ertain prujioi t ion of 
w ate i m u-t b • mam t allied to pi • * \ eiP t Ink de-t i nation of the ad* tie acid 
b\ tin* -ailphmi a< . 1 ( oinentr.it ed a<pn ous solutions of ilublo 

mlphati s uu\ be imploded ;n dihn m s instead of water Zink^isen 

and 1 me fliemnal Works 1 ' -ui;m -t tin remo\al <*f organic impurities 

fiom (Hide <. al dim p, n eta te bv boiling w ltb * mixture of lime, iron salt, 
and a blcm hiny ayent A rapid pime-- for the tompletc oxidation of 

'** hu J\d loisito I‘*17, 32 

*•’» l > Put 12llll!r> (1U17) , ./, IH17.215 
tier Put 2021>f>O (11*15) , J , K»ln, 'Hi:’ 

>■» l S Put 1 P.M.JJU Hull,) , J, HHU, Tova 
“ 8 Fug# Pit PJ7nu<> (11)10), ./, 1 1)1 7, unj 
l a Pat .12107112 (l‘)17, , J , PUT, 211 
,v * L* S Pat. 1213721 (1917), J , H)17, 3S0 
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acetaldehyde l>y air or oxygen is described by the JlulisJie Co. 1 ™ 
The catalysts suggested are iron jjalts and the organic salt', of alkalis or 
alkaline-earths, including those of aluminium a*nd magnesium. Ilibbert 
and Union Carbide Co.™ 0 produce acetic acid by the oxidation of 
acetaldehyde in the presence of wood charcoal saturated with strong 
aci<l. Katz and Ovitz* 1 prepare formates from caustic alkali solutions 
by the action of carbon'monoxide and volatile alkali sifth a- ammonia. 
A descending stream of the caustic alkali meets the ascending gases in a 
closed vessel at 10 -20 atmos. avd loO —200 C. Tin* conditions of tli<e 
production of hydrogen from ealeiipn formate have been m\ estimated 
by Levi and Piva. 1 ' 1 - In the p]|“seiice of steam, carbon monoxide acts 
on slaked lime to produce fvrmate 4 ?it 2o() --.'100° C, and carbonate and 
hydrogen above 1 .>00 C. ; t lj c reaction is slower than with caustic soda. 
At 500 -(>00 the formation of hydrogen is almost ijuantitatn e if water 
is present. In the 'presence of even small qvantities ot (auntie soda it 
is possible to obtain a 50 yield of hydrogen at 30() . Two patents 105 
by l ortheim relate to the 'production ot oxalic a< id trom "Ugar or other 
carbohydrate's by means ot nitrogen oxides. Litlmr mol\bdenum or* 
vanadium or both may 1>j employed as catalyst Overheating of the 
materials is avoided by a preliminary treatment with the gases, and 
temperature regulation is achieved by regulating the rate ot flow. 

1 horssell and Lundeid'’* manufacture oxalic ae id trom sodium oxalate 
containing sodium carbonate and hydroxide by treatment with a 
solution e>t sodium bisulphate and sulphuric acid to produce sodium 
oxalate and sulphate. I he acid oxalate is then washed with water and 
treat eel with sulpKiric aeul to produce oxalic a* id and a solution ot 
bisulphate and sulphuric and for further use with the mule oxalate. 
Dugan 10 '* obtains sodium or other oxalate ley spm\ mg the metal into a 
pebble mill in which a hev.ted atmosphere e>f carbon dioxide is main- 
tainoel. A possible use for the w*aste liquor from paper pulp U Miggested 
by Kee^l. 100 After elrying, 10C; parts ot the residue is mixed with 300 
parts of concentrated nitric acid and the temperature maintained at 
95° C. After removal of the excess of nitric acid and water by heat, 
the oxalic acid is leCovered by crystallisation. I he 1 actual mechanism 


tier. Tat. 2H724 (191 1) ; */., 1917. r*0 J 
,eo l\S. Pat. HMDS 19 (1917) ; J , 1917, 923 , 
lftl ITS Put. 1212339 (1912); J , 1917, 3S3 
lf ‘* Annuli Chim. Appl , 1910, 271 ; .7 , 1910, 920 

1(3 ling. Put's. lOKksO, 1123-1(1913); J , 1910, 1130 an.l SS9 
11,4 Eng Pat. 1 1 IN 7 (1913) ; J , 1910, 962. c 
"■* US- P«t. 1232249 (1917), J ., 1917, 920. 

1M U.S. Pat. 12’ 72 IS (1917) ; 1917^503. 



ACIDS, ALKALIS, SALTS, ETC. 


203 


ol the formation of oxalates from formAtesis not known with certainty ; 
the following suggestions have Wen ntade : — # 

2110 M)Sa CW),Na* + 11, at 440T: 

2HCOONa N.i-CO, + !'<> + II, it 3f>0 C , 

and the doubtful reaction •- 

• * Nn .CO, + CO C.O.Nay 

which i" jHThajis the expre^ion of the (iobWhnudt method ot heating 
ftfur parts of formate with li\ e of rarborcate in lead \ e^rMo 100° 110*. 
Some ha\e thought that , 

1ICH..N.I t N'a,CO, , C?),Na. I N.iOll 

# # 

represent^ the re.*n tion, and it In- been claimed that by the use of 
sodium oxalate a" a diluent a T> \ leld i> obtained when lining 40/, 
of oxalate llemjiel 1 "' ^uggiM" the piodiMion of <* date without the 
isolation of formate The > ou\* i "ion may l»e atle< ted ,n ( »/r/<eat Li'-nCC. 
and th<‘ hulmgrn n < <>\ me.) 


i-r. r.tt isoor> (40 »s) 4 



GLASS, REFRACTORY MATERIALS, CERAMICS, AND 
JUJILDIXO MaTKIM \LS 


Ly W d Rkks, I- I C 

J)r/>m / m» n f of Rtfj jt to, Af<i/eu<tl» t /'Ac Cnnrr*\ltj <j Sh'jfiehi 
(il.ASS 

TlIK pres< lent (i i K I encryet ir policy of tin' Dcp.u (incut of Optical 
Munition', .mil Glassware Supply of the Ministry of Munition') Ini', been 
of yre.it ;ul\ antaye to the ywieral "la ik ini' 1 10 1 i \ of t h 1 > country. 
K\ cry cm ourayement has been yneii to tie appln at mn ot .scientific 
met hoi Is of in inufaet lire and to the adequate lo-opeialion of pure 
Hi*i ‘Utists with the industry In eoiiscqucni e, min li has been done to 
place the indust'v in a position to « ope with the present almormal 
conditions mid with the probable yreat trade a< 1 1 \ ity "Inch will follow 
f he war d'he sm < essful in.iuyui.it ion ot t lie Sot let \ of ( il.iss r [\\ imoloyy 
is indicative of the greater interest wlmh is bemy taken in the 
scientilii aspe. ts ot ylass manufaeture Mm h good would result to the 
industry' as a w hole it some scheme tor t he poolmy of teehnu al know lodge 
could be ai ranyed 'There .re obvious dillicull ies m the way of Mich 
interchange, but much dupln ation of resrarm and experimental work 
could probably be thus avoided 

Resistant glassware suitable for anaUtnul operations was tirst 
introduced by Schott, of Jena, 111 IS'JJ, and lmpioy ernents in the quality 
of this ylass were made a few )eais befoie the war In recent 
years a number ot other types of resistant ylassware of Ameruan, 
German, and Austn.in mamitacture liaye been obtainable, and since 
the outbreak of war there has been considerable activity m the 
manufacture of the resistant ware m eountnes cut oll‘ from German and 
Austrian supplies Much proyress can be recorded in this country, as 
.also in France, America, and Japan, and supplies of ylass of satisfactory 
durability are now available. In yeiier.il this ylassware resists attack 
quito as well as, and in some eases better than, the best German 
laboratory ylass, but it is necessary that increased attention should be 
given to the annealing so that the desired improvement in mechanical 
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properties is forthcoming Cauwood, lhiglish, ami Turnei 1 have 
investigated the a^t.u k < »i < henm al iKim'iil" on gla^w.iie ot Kn^lwh 
inanufat ture, ami tomhlded that hmh hone » >\ u Ii* conn m confer* 
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not -o -at i d.u toi \ 

A -tamlanl ic-t for < lie mi- al resntix it \ ij <!•■- ji a Me, ami it i- probable 
that the nuM u-riul -mgh -t 1 - to ( \po-r the yla- to tin 1 a< lion oi 
watci ami '•tram at hmdi tcmpci at lire- in all auto- law ami determine 
the lo'j in Wright ami tlm irmlue on evaluation L\pouiie for three, 
hour- at a trmpriatiuv of 1 v 0 C w it h a pi < --in e ot about lOkdos per 
B<p (in o u i 1 1 , in the uiitnd opini" he an efin nmt tr-t Prolutbly 
lupinl w at« r l- a more pot. nt ammt than -tram m atla. king glas-. ' 
C Barn. - 1 found tl^it at tempriatun - ju-t ^l.ove lS.Vtd lnjuid water 
attacked ela-- \er\ raj m 1 1 \ , with tin* .-.‘jurat ion of h\ diated &i line and. 

Since the war there ha* hern ;i gtcal -liortage of lir.it -re-i-tmg pdas*, 
lampware piewou-ly imported in large ipiantilus In (hrm.uiv and 
Austria. The -penal piopeitir- of tin- gla— drpi ml pnmaiily on tin* 

1 Jour Sue a t„ys n<h , mi:, i, r.a , j , dht, s;t 
* Com/'/ti r ,««./ nun, 163, :$v> . ./ , mu., ii.vj. 

3 See, Mellor, “ of Pott r*’ Material-.” 

4 Amtr J. S' , , ]SS{>, 38, 107, ami 1KM ,41, 110 
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possession of a low coefficient of expansion. Glassware suitable for use 
in high pressure gas and oil incandescent burners, arc lamps, etc., of 
quite satisfactory thermal and mechanical endurance, is now being made 
in this country, and when the necessary skilled labour is available 
supplies should be adequate to meet the demand. 

E. C. Sullivan and Y. r . C. Taylor"* have developed a borosilicate glass ■ 
of high silica content with a mean linear coefficient of expansion between 
19* and 350° C. of 0*0000032. This glass also has a very low reflec- 
tivity for radiant heat and is being developed for culinary purposes. 

E. C. Sullivan’'* considers that the difficulty in obtaining glass of low, 
coefficient of expansion is to a great extent due to the decreased fluidity 
at founding temperatures, ;j;id thai the drawbacks in the use of boric 
oxide are that it reduces the stability of the glass and that the reduction 
in expansibility is not continuous but reaches a minimum. He suggests 
the determination < t a coefficient of thermal endurance, instead of the 
coefficient ol expansion, by heating pieces of the glass in rod fohn to a 
definite temperature in a vertical electric furnace, and dropping them 
simultaneously into water, the temperature at which 50/ of the rods 
fracture being used as a standard of comparison of thermal endurance. 
Progress can be recorded in the manufacture of bulbs for incandescence 
electric lamps and automatic machinery capable of largo outputs is now 
in use. 

The work of the Glass Research Committee of the Institute of 
Chemistry has continued, and formula; for numerous special glasses have 
been oommiumuted to manufacturers through the Ministry of Munitions. 
Research work his also been in progress at the National Physical 
Laboratory and in the Department of Glass Technology of the 
University of Sheffield. 1 

Noteworthy progress has been made in the production of optical 
glass, ami a list recently issued by Chance Bros, and Co., Limited, is 
indicative of much successful work in the manufacture of types of glass 
for which opticians were formerly dependent on the Jena works. 

Willi ams and Cox’ describe experiments made with a series of 42 
barium glasses with a molecular composition ranging from 2 5 to 5*5 
SiOj, 0 to 0 5 Nal), U to 0*5 BaO, with 0*1 ZnO aiid 0*4 KjO. Note 
is made ot the working properties, density, coefficient of expansion, 
solubility, liability to devitrification, softening point, and viscosity range. 
Potash-barium glasses of maximum barium content were made having a 
lustre equal to that of potash-lead glasses used for the best quality of 

> • J. ImL Enq Ghent., 1915, 7, 1001 ; soe aLo J., 1916, 513. 

8 J , 1910, 35 , 513. 

I Trans. Amer . Ceram . Soc., 1910, 18, 315 ; J„ 1917, 712. 
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cut glass. L Springer" has umtinued his search foretUcient substitutes 
for the nitrate.- of potassium ami sodium referred in the previous 
report, and a further a<<'<#mt is given of l.ihoratory trials with barium 
peroxide The eolouimg effect of won m lime glasses \n ;is greatly 
diminished by it* ice, but in lead glares it was not ad\ antageous. 
lieft rence has been mad"' to the rapid attacl* on glass pots when 
kirium peroxid# i- u*ed m cxiess It is >tatt‘< 1. 1 hat by the substitution 
of giaplute tor a portion <»t the grog m the Jay mixture from which the 
pot- are made a more re-i-tant material is obtained The sime author 10 
considers that nickel oxide should b* the mo-t suitable decolorizer 
to use lii^la— made from a -alt-take 1 mU< h. 

Turner and Cauwood 11 ha\ e in\ e-4igaled the effect oil the glass of 
impurities pre-ent m Ibis-ian pota-h When the batch was melted at 
130fTT' sulphate to the extent ot 0 1*5 . of the batch and chloride to 
fhcextmi ot (Jo eau-rd opa< it \ it the molten gla*s remained at about 
IOOij'O toi a few ho ir- IMnfcphate to t hi* extent of 1 of the batch 
did m>t pm duet' mdkiiie-s Tim milkiness could be retarded bv t^ie 
prcsen c of borax*, m which ( i-e it reappeared on ^ reheating or by 
melting at a high temperature 

In a di-cu-iou on the malting ot lead glass in open pots, 1 -’ attention 
is dii t > t « d to the u-e of a w a-lmd ga- w it h the proportions of gas and 
air controlled to gn c an oxidi-ing atmo-pfieic lift lie furnace. To prex ent 
rapid deterioration of the glass m sij, , c-si\ <• melts it is 'considered 
de-irable to use*t'»r tht mannf.it tine of the pots a plastic clay giving 
a deii-e, vitrcoii- 1 ma> ly on burning. The wear on sm h pots is more 
uniform and ,k w i eath\ # glass is avoided ^ 

(». T Moi gan 1 ’ suggests a method tor tin utilisation of nitre cake 
in glass manufacture bv using a bat( h (ou^ining the nit it* cake with 
wood ih.ino.il, -and, and limestone, and r^tovermg the sulphur by 
connecting the tuin.ue to a sulphuric aud plant In laboratory 
experiments tin* efficiency of sulphur iv< t#veiy was about GO , \ 

Ko-eiithal 11 has made a series of experiments on the artifieial colora- 
tion of glass by expo-ure to light ol diort wave lengths. A Coofidgu 
vacuum tube was used as the sourer, giving a current of 100 milliam- 
pere- at .~0 kijov oltfc. Thm colourless glas*.s*is coloured uniform tints 
by this exposure, but glass over 0-2.J inch 'thick shown a gradation of 

N prechsaal , 1^17, 50, 19. 

9 Sjtr^hsaal, 1910, 49, at. 

10 Sjtrechsual, 191(5, 49, 2UN. 

J Si n* Glass Tech , 1917* 1, 87 ; J , lt>17, 3*7 

Sprct hsaa! t J9K5, 49, 303. 

Econ Proc. Roy Dublin Soc. t 1917, 2, 23H ; J 1917, 50t. 

J. [n>i. Eny. Chem., 1917, 9, 734 ; J , 1917, 1009. 
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colour from the exposed side. Tho coloration of porcelain teeth in this 
way is suggested If the composition of the white .glass is known, the 
resulting colour may be predicted. •» 

The development of electric steel melting furnaces in this country 
is directing attention to the necessity for the provision of suitable eye- 
protecting goggles fop those engaged in working the furnaces. The 
choice of suitable goggles for a workman necessitates 'investigation of 
the physical characteristics of the light to which he is exposed. In 
recent years a great deal of work lias been done with the object of 
producing glass which will effectively filter out any desired rays. The 
researches of Sir William Crookes 15 have already found some commercial 
application in the production of glasses which transmit a great deal of 
light but are opaque to the ultraviolet rays. These glasses, w hilst they 
fulfil a useful purpose, are, however, not dark enough for most ot the 
trades winch demand goggles. Luckeisrh, of tin; Xela Research Labor- 
atories, ,t ’ suggests as a general solution ot the problem tin* combination 
of a yellow-green glass totally absorbing ultrav iolet rays w ith a shade of 
smoked neutral glass sufficiently dense to reduce the brilliancy of the 
light to a safe degree. It is desirable that the glass which is used 
should not modify colour perception tunny considerable extent, and that 
the infra-red as well as the ultra-violet radiation should be filtered out. 
In view of the fact that in the radiation from the surface of molten 
glass the infra-red rays are present in far greater abundance than the 
ultra-violet, it is inferred that glassw’orkers’ cataract is to be ascribed to 
the heat rays rather than to the ultra-violet. Exposure to radiation 
rich in ultra-violet is an important factor in the causation of conjunc- 
tivitis. Coblentzand Emerson, 17 in an investigation of protective glasses, 
conclude that for absorbing the intra-red rays deep black, yellowish, 
green, gold plated, sage-green, and bluish-green (ferrous iron) glasses 
are eilicicvit. Of the infra-red rays emitted by a furnace at 1100*C. 
about t) ( J are absorbed by gold plated glass, ( J."> / by sage or bluish- 
groen glass, GO to 80' by deep black glass, and about GO / by greenish- 
yellow glass. Several minerals, 1 *'' for example beryl and garnet, 

, [Ca 3 (FeMg) 3 Al, (SiO*).,], , 

have boon found to be very opaque to the infra-red rays. 

Attention lias been gi\en by several investigators to the phenomena 
of annealing. Tw yman ltf points out that the phrase “ want of annealing ” 

» Phi ZVrr/iv., 191 *, 214. 18 Archive* of Ophahtlmologg, July, 1914. 

IT V.S. Bureau of Standard*, Tech . Paper No. 9a, 1917 ; J ., 1917, 647. 

18 Carnegie Institute of Washington, Publication No. 65, 1908. 

w J. Soc. Glass Tech . , 1917, 1, 61 ; J., 1917, 339. 
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as applied to glassware means the presence of internal stress. The 
stress cannot originate m glass at either high or low temperatures, hut 
at an intermediate range of Jemperatura internal stresses may h)set up 
which may take something ot the older j>f some minutes, an hour, or a 
few hour-, to dm e>uy. This “ annealing range '* is all important, and an 
accurate know ledge of the met hamcal properties of ^he glass throughout 
is necessary it go<*l annealing is to he obtained m. a minimum of time. 
It is shown that w ithin this range the mobility (the com ei se of \ iscosity) 
doubled fur each S U C rise in temperature A law of ehange of viscosity 
W itf, temperature is deduced uhnh holds m the ease- t>f all the glasses 
examined. # An apparatus < ailed the Hllger Strain Meter is described 
which depends on the folloAving fai K , A Vum of light m its passage 
through stranmd glass m doubly refia 'tiM, and this double refraehon can 
be ilet'x ted h\ a poku inmter/the exmtenee of *stiain being revealed by 
the presence of light and dark bands on the object aoordmg to tho 
nature U114I amount of strain present An addition to the apparatus of 
a wa\e plate \\a> sugg,*sttel lo F K Lamplough, and regions of stread* 
are then marked out as a < olour n>iitrast etl’ert ell annealed specimens 
prodiii e no change m tl:e •olom «»f the puiphdifiink background, 
while regions ui stn s S b *» uiue a light blue er \ ellou mh red according 
to the du c< t iuii uf the stress, f he In lliian e uf the e u In ur ( entrust being 
an u o 1 it at ion of the inti imity uf the stress** With this appai.it us •glass 
objei ts tan I* * examined rapidh , am sti uf importance h • 1 1 1 g revealed 
at min! It is s, ingested tl as ,i stunduid of annealing there, should 
1)3 present m tin: limshed artmh* u > -ti.^s am > mting to one twentieth 
M the breaking strain of tlm glass. An a\eiuv compressive* stress of 
' to kg <m ’ and an average ten*il • stiuss of halt that amount 
was found m a numb r of budlv .mimaled llu-]^ and beakers examined 
and fully accounts fur their 1 iflbi 1 1 1 \ to sudden f i .1 < ture \ method .and 
apparatus is dt m rib d by ulmh the annealing tempei.it lire ot ayv glass 
can be determined v\ ith an a< < ura< y of + \ 1 Tho routine is estab 
bailed by a thcorctnal argiiment\und remits < becked h / the! a*tual 
annealing of. glass, \ esscls. There h a \ erv < on aderahle dilbrenco #n 
the annealing temperatures of < 1 1 1 V. * r . nt kmdi of gi.Ls^and it is of great 
importance that glass^nunufae turers sho lid gin* atje-ntioii to this and 
not attempt to j*usb through the lehr «iiiiultafij«m-lN glasses of varying 
compositions Turner'" elraw.s attention to the thn kiu^s of the article 
l) 3 ing an imp >riant fa ‘turyn del Tunning th : rat » of passa o; through the 
lehr an l to investigations pronvdmg on th • eon litioris of annealing 
English 21 elese ribes optnal and muehauu al methods of determining 

2 " J Sue ufast Tech , 11)17, 1,71- 

:1 J. Soc. Glass Tech , 1 ill 7, 1,71, J , 1017, uaO 
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annealing temperatures, and shows that the annealing temperature of 
glass is below the temperature of softening. The times required for 
stresB to disappear in a glass examined were 5 7 0 minutes at 550" C., 270 
minutes at G00 w C., 1 S minutes ;it G25 W C., and 10 minutes at G50 c 'C. 

Parker and Dalladay 22 describe a method for ,the union by heat 
treatment of glass surfaces in optical contact. The glass surfaces are 
placed in optical contact under moderate pressure anl kept for about 
1 J hours at a temperature 70 v to S0°C. below the annealing temperature 
as determined by the method of T wyman. It is necessary that the 
annealing temperatures of the two glasses should not differ by more 
than 50 l 'C. ‘ . 

1\ U. II. Po8wel^ ) ‘ , has made an exhaustive survey of British resources 
of Kind suitable for glass-making. It is impossible to over-emphadzo 
the importance of an adequate study ot our home resources of the 
naturally occurring materials used either directly or indirectly m the 
manufacture of glass. In pre-war days large quantities of glass sand 
were imported into this country from Belgium and Prance. These 
sands were very suitable for their purpose and were cheap, as they were 
usually brought over in coal boats as ballast. The author shows that 
while we have not in this country any deposit equal in quality, uni- 
formity, and extent to that ot Pontainbleu, we have ample supplies of 
sandk suitable- for all Ordinary glasses. The properties desirable m a 
glass-sartd are dealt w itli in detail It should be uniform in size of 
grain, and experience has show n that the sands helming best dining 
glass melting are those containing a large proportion of grains from 
0*25 to 0-50 mm. in diameter. The presence of very tine grains causes 
the production of small “ seeds ” w lm h are difficult to remove in the 
fining process. An even*»grade is a Bo an important factor in securing 
homogeneity and it is improbable that stirring completely eliminates 
the heterogeneity caused by the use of badly graded and unevenly 
molting sands. The methods of determining the grading of a sand 
by mechanical analysis are dB<’Ussed, and in the supplementary memoir 
details are given of a satisfactory elutriator constructed from wide 
glass tubing only Consideration is given to the chemical composition 
of the sands and to the effect of impurities on tlm melting process and 
the resultant glass. It is suggested that the limits of iron oxide content 
for various glasses are: Optical glasses carrying barium and zinc, 
below 002 . ; crow n optical glass, up to 004/'; crystal flint glass, 

» Faradny Soe.ot \ , Dec. IS, 1010 ; J\ 1017, 32 

85 Memoir and Supplemontan Memoir on British Resources of Snncls suitablo 
for Glasanmker? 

British Glass-sands. J. Soc. Glass Tech , 1017, 1, 3 ; J , 1917, 210. 
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0 02 V ; laboratory, medical ware, and plate glass, 0 Go ; window 
glass 010 . In thy opinion of the present writer it is»not possible to 

produce a crown glass with*suflicient freedom from colour with a sand 
containing 0 04 of iron oxide, although it has b.»en stated that certain 
kinds of optical gljfM may be successfully made from studs containing 
that amount of impurity and without the use <tf deeolonzers. The 
value of alumina In a sand is discussed and attention directed to its 
advantage in a bottle glass as it renders the glass tougher and better 
ablu to withstand pressure The •pining is rapidly gaining ground 
that, far from ha\ ing a tendency to cause devitrification, alumina in 
moderate* umount has just the oppose (‘fleet, and will prevent 
devitrification Experiments made* b\* W E Turner have show n that 
when alumina is added to a x^mdnw glass bat^h, the resulting glass does 
not dewtrify w hen heated m a blowpipe flame. Im estimations made 
by Singer- 1 indicate that m # a glass batch eontaimfig alumina it is 
possible tT> reduce the cost of production by increasing the sand an<l 
lime at the expense of tin* alkali. The importance of a mineral analysis 
of a sand as a means of controlling consignments and of indicating 
impurities is referred to. lleavy detntal minerals such as zircon, 
magnetite, luematite, hmonite, llmemte, sphene, and rutile should he 
present in small amounts only The proportion of these heavy minerals 
was found to im rease with dec rease in grade size. The 'possibility of 
using crushed quartzites and other roeks is < onsidcred, hut economic 
reasons will prexeftt the extended use of these materials in this ( ountry. 
The author also suiweys our resources of suitable rocks of low iron 
content which might h * substituted for the felspar which is imported 
from Scandinax ia. It is unfortunate that the only known deposits of 
any extent are m siieh inaccessible situations. * By means of a geological 
map the position of English sand deposits relative to the centres of 
glass industry is illustrated. * 

Peddle- 5 obtained excellent results with Vashed British sands, and 
draws attention to the need of proper s^entifie treatment of British 
sands and thb desirability of their supply to the; glass manufat turer 
ready for immediate use. A detailed investigation of tfie sand occurring 
at Huttons Audio m \*>rkslnre was made and show s*to how great an ex- 
tent a sand may be improved by adequate treatment. Melts made with 
sand from Muckish Mountain, Donegal, gave colourless glasses which 
were indistinguishable frofti glasses made with the finest continental 
sands. It is therefore possible that despite the ina< < edibility of its 


24 Keram Rundschau, MM. 1 ), 5; J 1 1> 1 7, H73 
** J. Sac. Glass Tech., 1«JI7, 1, 27, J., 1917, 210. 
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occurrence this sand may provide a linmj supply of the comparatively 
small quantities of sand required for the manufacture of optical glass. 

Tei.se n ,2 ' ! renewed the development of gbfss furnaces on the continent 
and referred particularly to tire Ilennansen recuperative furnace in 
which the combustion is sufficiently under control ter permit the melting 
of lead glasses in open pots. It is considered that from the point of 
view of the weight of glass melted the recuperative 4 furnace is more 
efficient than the regenerative furnace. This would certainly not apply 
in the case of largo tank funyices, but for small sized pot furnaces ,the 
recuperative system undoubtedly presents many advantages. 

» KkKRACI OKIES. 

During the year under review much work has been dune in focussing 
the attention of both manufacturers and users on the need for specialized 
research on refractory materials of nil types. A conference on refrac- 
tories research, summoned conjointly by the Ceramic Society, Faraday 
Society, Institution of (las Engineers, and the Iron and St eel Institute, 
was held in March and appointed a sub-committee to report on (a), the 
extent of the research work on refractories already in progress, (/>), the 
facilities for research existing in this country, (c), the facilities existing 
for tendering, available published information on refractory materials. 
At a second conference in July the report 27 of this committee was con- 
sidered. It deals in detail with the requirements of refractory materials 
by the industries of the country, and indicates the numerous points on 
which research is necessary. It suggests the investigation of a number 
of physical, physico-chemical, and mechanical properties of refractories 
under service conditions: At this second conference the unanimous 
opinion was that it was desirable to establish a Research Association to 
ereato fluid operate a scheme for the eo ordination of the research work 
on refractory materials which is at present being carried out in different 
centres in the United Kingdom and to initiate such further investigations 
As are called for by the various industries interested in those materials, 
either as makers, or users. It is intended that the Association shall 
work in conjunction with the Department of Scientific and Industrial 
Research. Already an important school of research in Ceramics and 
Refractories is in existence at Stoke-on-Trent in the heart of the pottery 
industry. London, Sheffield, Leeds, Birmingham, Glasgow, and South 
Wales have already formulated and laid plans for the execution of 

* J . fS'oc. Gbt&s Tech ., 1017, 1,71, J , 1017, 38 

57 Report of 'HvonJ Conference on Refractories Research an f St uni irdization 
J , 1017, 052 



GLASS, RCTRACTQRY MATERIALS, CERAMICS, AND flVlLDINO MATERIALS. 213 

comprehensive schemes of research bearjng on their own special require- 
ments in refractoifes. It is essential that the work of these 
research laboratories shoufl he carried on in close touch with the 
various industries so that the necessary co ordination between laboratory 
results and works practice may be secured. ^ 

% 

Mt ih<»U of T'tfnuj Hijntcloins. 

Jsesbit and l»cll JS have used tin* following method for testing the 
resistance of refractory bricks to slag penetration. A hole 2 5 inches 
in diameter and 0 5 inch deep at the side # is cut in the buck, using a 
drill pointed at an angle of 150A Tlfp brick#is then ht'ated to 1350’C. 
and a known quantity of sla^ ground to pas.} a 10-mesh sieve placed 
in the Vde, After maintaining this temperature for 2 hours the brick is 
allow ed to cool and when eol^l sawn across so as to bisect the original 
cavity at*the centre, so exposing*an area of slag penetration which is 
measured by a planimeter. Ire reasing the duration of the test beyond 
2 hours had no marked elleet, neither had variations ir» the fineness of 
the slag. In a crushing test adopted by the Mine authors the brick to 
be tested is ground so that opposite' faces are parallel, measured and 
heated to a temperature of 1350 V, G. Thj! time taken to reaejj this 
temperature should he at h'ast G hours and it should he maintained for 
2 hours. The brick is then quickly placed in a testing machine of* 
standard type, wkh asbestos board above and below the specimen, and 
the crusMng weight determined. 

K. an<l 10. A. Griffiths* 1 ^ used a special form of carbon tube furnace for 
determining the softening points and compressive strength of refrac- 
tories. It includes a device £<>r applying pressure up to 150 lb per sq. 
inch to the test piece which is in the form of a cylinder | inch 
diameter and 1 inch long. A useful bibliography on electric furnaces, 
the melting and softening points of refrattory materials under load, 
and of electric furnace products is addcA to this paper # 

Le Chatefier and ]><>giteh'° have investigated the crushing strength 
of fireclay bricks col 1 and at temperatures between ( J.">0 ' and 1500 G. 
Cubes of 1 cm. sides <Vero supported on a blpck o! sintered magnesia, 
with an intervening layer of chromic oxide, in a Schloesing gas heated 
furnace, and pressure was applied by an iron rod with an end piece 
made of bauxite burned* at 1 G00 0. The results they obtained 
were in conformity with those established by Mellor. They suggest 

28 Met. and (JhTnn En<j , 1917, 17, 181 ; J , 1917, 1018 
FnnuJnv Soc., Dtc 18, 1910 ; J , 1917, 39. 

30 Comp tea rend , 1917, 164, 701 ; J , 1917, 595. 
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tlmt the quality of fire bricks may be judged by determining the tem- 
perature at which the deformation is 20 / under jV pressure of 20 kilos, 
per sq. e.m. applied for a period of one minute. This high pressure was 
chosen in order to limit the experimental errors. For the materials 
tested the temperature of deformation lay between 1 350° and 1500°C. 
The equilibrium range of sillimanite and tridymite in firebricks is 
discussed, and it is suggested that the lack of knowledge as to the 
nature of the fusibility curve of mixtures of tridymite and sillimanite 
is due to thi' tact that below *1500 'C. vitreous silica is not sufficiently 
fluid to permit rapid changes towards a state of equilibrium. 

The following method for* testing refractories under load at high 
temperatures is suggested by. the American Society for Testing 
Materials. 11 A full-sized, brick is heated, under load under specified 
conditions and the resulting deformation measured. The furnace of 
special construction is heated by two tangentially disposed burners, 
Che flames from which are isolated from the brick by an alundum 
cylinder. The brick „rests on a carborundum block and carries 
another block oi the same material which projects through the top of 
the furnace. To this projecting block the load is applied by means of 
a cross beam carrying weights so as to apply a pressure on the brick of 
25 lb. per sq m. The specimen is raised to the test temperature in 
4:\ hour* and maintained there for U hours. 'The suggested testing 
temperatures are . for silica material, 1500° G. ; first grade clay goods, 
1350° G , medium grade, 1 300° G. ; and low grad’e, 1 1 U0° G. The 
cooling must be slow and should take at least 5 hours. The length of 
the brick is measured before and after test and the percentage decrease 
calculated. t 

Hancock dcs< i ibes a simple form of apparatus for measuring abrasion 
at working temperatures. Two test pieces are superimposed, the lower 
being held turn and the upper one made to move to and fro over the 
lower by an arm connected with an eccentric and driven by an electric 
motor. Preliminary experiments indicate that actual abrasion by one 
clay surface upon another was least with fine grain material and that 
abrasion increases with ^he temperature. ^ 

Grondiaw :u suggests the measurement of permeability instead of 
porosity because, as ordinarily determined, porosity is not necessarily a 
measure of susceptibility to penetration. A cube of the refractory 
material is to bo immersed in a bath of molten slag for a specified time 
at a definite temperature, and the, extent of penetration estimated by 

51 Amer. Sec Testing Material#, June, 11)17 ; J , 1017, 1018. 

Ja Trans. Ceram. Soc ., 1917, 16, 49. 

55 Trans. Faraday Sue., 1917, 12, 166; J. t 1917, 648. 
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comparison of the original porosity with the porosity after immersion. 
Lessing 31 describes a simple method of elutnation for ascertaining the 
texture and rational composition of unhurnt refractory mixtures. 
Comparisons of English and German gas retort mixtures are given, the 
latter having a much higher proportion of grog. 

E Griffiths 3 ’* describes a method for the determination of the thermal 
con luitivity of refractories. Reteivmv is made to the work of Wolog- 
dine' 1 '’ and to the investigation ot (\>bb, Dougill, and Hodsman 37 on 
this subject. A laboratory gas mufti** hcatfd by a Meker burner supplied 
with compressed air reached a temperature of 1300 1 I0(T G. in 

about 4 hours, but on covering the outer surfaces with a 2-inch layer of 
inagmcsia-asbestos composition the same temperature was attained in 
under hours. Results obtained by lining diatomaceous bricks, slag 
wool, and silicate cotton mats as insulating materials are detailed. 
Slag wool can withstand a fairly high temperature Without losing its 
fibrous structure, but it should not be subjected to prolonged heating at 
temperatures much above 750 G. Referenced made to the three 
general conclusions to be deduced from Wologdine’s wori? : - (1) that the 
conductivity increases with the firing temperature; eg, silica bricks 
burnt at 1300' C. have a conduitmty 50 / greater than those burnt at 
1050' C. ; (2) that with all materials the tlurmal.condm tiv lty imseases 
with the temperature, with the exception of chromite brick, ip, which it 
is nearly constant; (3) that the conductivities of carborundum (SiC, * 
<H7 0 ' ; SiOj, 12 /) and graphite (G, IS ; SiO_., 30 "/) bricks arc of the 
order of f to 6 times those.of fireclay bricks. 

Fi i (‘da >/ lU'j i adoi irs. ^ 

A. A. Knox (S condemns the rational analyd of clay as of little valuo 
and considers that more reliable results can be obtained by calculation 
from the ultimate analysis. The follow ing.average analysis of calcined 
Glenboig clay is quoted : — 

• 

SiO, * A 1 j () 3 Fc-0 3 TiO; CaO MgO Alkalis 

59 22 30 31 3 03 1 37 0 30. 0-28 0 19 

• • • 

Large deposits are known containing up to 42 / of ALOj with a low 
percentage of fluxing impurities. The physical properties vary, plastic 
and non-plastic clays of sitnilar composition occurring. • 

M Trans. Faraday Sor , 1917, 12, OH ; J , 1910, 1219. 

** Trans. Faraday hoc., 1917, 12, 109; J. t 1910, 1219. 

*J, 1909, 7U9. 11 J., 1915,9. 

M Trans. Faraday Soc., 1917, 12, 144. 
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Bailoy 3 ‘ J investigated the ditpoulties and causes of variation in the 
determination of the linear shrinkage of clay. He considers that the 
more reliable results are obtained by the volume method of determining 
shrinkage. Millsom, Robertson, and Treischal 40 studied the effect of the 
addition of non-plastic materials to a plastic clay on the drying and 
burning shrinkages and the crushing strength of the finished product. 

Jiains 11 suggests the possibility of using the flotation process for 
tee dressing of clays. 

Cronshaw 1J considers that file chief cause of the deterioration of brfcks 
in open-hearth furnaces is the combination of bade flue dust and volati- 
lised oxides with the materia'i o( the bricks. Abrasion by hot gases, 
rapid movement due to shdden changes in temperature, and the action 
of particles of slag shot Vip from the molten charge also assist- in the 
destruction of the bricks, particularly of the furnace walls To resist 
destruction in blast furnaces and cupqhis \ho composition anjl texture 
of the bricks must be adjusted to suit the conditions. The main 
destructive influences are the deposition of carbon within the bricks 
themselvesand the deposition of certain volatile substances in the cavities 
and crevices running through the brickwork. The former mainly depends 
on the permeability and purity of the brick as regards active compounds 
of iron. Tim deposition oV* carbon within the pore-spaces and the 
consequent secondary actions have a very detrimental effect on the 
coherence of the bricks. The process of substitution apparently advances 
progressively outward*, and as the “scar” is more friable than the 
original brick it easily succumbs to the abrasive action of descending 
charges. The inner zone ot “ scar ” protects the unaltered brickwork 
from the high furnace tcipporatureand the fluxing action of the charges, 
but at the same time conditions arise which favour the deposition of 
volatilti'Compounds causing disastrous secondary changes. The ideal 
brick would be entirely free from iron impurities, have minimum 
permeability combined with sufficient resistance to internal Assuring, 
he l bo refractory enough to withstand possible overheyating. The 
influence of dust in the regenerators is considered and suggests alteration 
in their construction to diminish the trouble dijo to it. Sir Robert 
Hadtield 13 describes experiments made with fireclay, 'magnesite, and 
plumbago for stoppers and nozzles for steel ladles. Good results were 

Trans . Imer. C'rram Soc , 1910, 18, 557. 

Trans. Amrr Ceram Hoc., 1910, 18, 524 ; J , 1017, 711 

41 Trans, Amer Ceram Sac , 1910, 18, 203. 

41 Trans. Faraday Sac , 1917, 12, 15J Trans. Ce r ram. Sjc., 1917, 10, 71. J., 
Iron and Steel Inst , 1916, 7, 172 ; J , 1917, 047 

« Trans. Faraday Soc., 1917, 12, 12 ; J., 1U16, 1218. 
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obtained with magnesite, especially w ith steels containing 0 90 of 
manganese and upwards which have a m*\ ere chemu alVtion on fireclay 
nozzles. Plumbago was found to po-^ess no advantages over fireclay. 
An excellent bibliography ot the literature relating to refractories is 
appended to this*paper, and nnul\ m*-> nt a large number of English and 
foreign refractories aijd the raw materials from winch they are produced 
are quoti d. 

J. W. Mellor 1 ' deals witlj the texture of iirebrnks. An elegant, 
method for olnorving the textures* is dt>ciibed The specimen is cut 
transversely and an exposed face polished, To this polished fate* a glass 
plate is tlien cemented by means of hot •Canada babam. The texture 
of a refractory may vary from that a tin* light porous bodies used m 
makyig insulating bricks te# non-poroiis or \*ticous bodies us»*d in mak- 
ing a* id-resisting brick for a< id tow or", t‘t < . It is impossible to over- 
emphasize the importance c4 uniformity in texture, lie it nurse or lino. 
Assuming that the chemical < omposninti and refr.n toi mess are satisfac- 
tory, the life and character of the buck are ^irgely determined by its 
texture. If the vitrific atmq of a clay is the result oft? reaction between 
the surfaces of contact of the granules, tin* speed of vitrification must 
increase when the area of the surlaies m contact with one another is 
augmented. It follow s also that pressure migly. be expected tej lower 
the softening temperature of a cla\ by bringing the surfaces of the 
granules into more intimate contact Observations showed that witR 
cla\ s of approximately the same grain size, 11 the softening temperature 
is reduced by pressure in.accord with the exponential law, softening tem- 
perature Ce ^ where C denotes the squatting temperature of the day 
under no load, y> denotes tlie pressure in Ih. perwp iri , and k is a constant 
of the order 0-001, hut whi*h has in general smaller \ alues for silioious 

than for aluminous days. Anything which favours tho vitrification of 
- * • 
a day reduces its refractoriness and consequently, other things being 

equal, the coarser tho grain of a (day theliigher its softening tempera- 
ture, and the coarser tho texture, th<*more refractory the brick. JPor 
example, firebricks made with some da\s, with or without fine-grained 
silica, fail at temperatures which they withstand wlien made from the 
same clay mixed witli coarse grained silica. • Tho quartz fragments must 
be angular and not in tin*, form of rounded pebbles. The dianges 
which occur during the firing of refractory materials are tailed by this 
author arretted as the (heinieal and physical changes are 

arrested at the particular and definite stages before they are completed. 

w Trattt Ceram Sue, 1T>17, 10, k) T>ans. Faraday Soc., 1917, 12, 53; J 
1910, llilS. 

** Trans. Ceram Soe . 1910, 1 £>, 117. 
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This explains why the true thermal expansion of fire bricks is difficult 
to measure 1 ' 1 a* it is obscured by secondary effects due to after- 
expansion or after-contraction. * 

W. G. Fearnsides 17 puts in rt plea for the further application of 
petrographic methods to the study of refractories. C.'H. I)esch is adopts 
the method of grindiii'g one surface only of the specimen in the usual 
manner for petrological work and examining in the etched or unetched 
condition by means of a metallographic microscope with a vertical 
illuminator. Sharp photographs of. a eutectic structure in Portlacd 
cement clinker were obtained which was quite invisible in thin sections 
of the same clinker, owing to tho elements of the structure being of less 
size than the thickness of the section. The different constituents can 
bo distinguished by etching with dilute , hydrofluoric acid or other 
reagent. Hancock 1 '' separated a typical Stourbridge fireclay into six 
fractions by elutnation. The chemical, composition and rational 
analysis of the fractions and original clay indicated that (lie clay 
substance constituted the bulk of the finest fraction and that the quartz 
tends to accumuk'te in the coarser fractions. 

R. B. Sosmair' 0 discusses the two and three component systems mado 
from silica, alumina, magnesia, lime, and the oxides of iron. He concludes 
that the stable compounds of, these oxides with each other consist of tho 
oxides in simple proportions, usually 1!1 or 2!1, and that these 
compounds are molecular compounds of the oxides. The three-component 
systems fall under similar generalization, the ternary impounds being 
composod of the more stable binary compounds m simple proportions, 
usually .1 1. Tim maximum melting points in all the two and three 
component systems are the melting points of pure stable compounds, 
and the highest melting points of all aro,. those of the pure oxides 
alumina, lime, and magneeia. Any finely powdered substance, if held 
slightly below its melting point, will sinter together more or less 
solidly and it is suggested thitt there is therefore no reason why a pure 
oxide, such as alumina, cannot be mado into a dense, hard refractory 
without the aid of a bond. Phase rule diagrams of all tile possible 
two and three component systems which can be made from the six oxides 
dealt with are given. 1 It is suggested that kaolinite (AbO^SiO^HjO) 
when heated breaks up into a mixture of ABSiO;, and SiO^. Mellor 


48 Ctas J., 1917, 138, 502. 

47 Trans. Faraday Soc. } 1917, 12, 64 

48 Trans. Faraday &>c. t 1917, 12, 67. 

4 » J., 1917, 747. ‘ 
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and HoIdc-roft M consider from experimental evidence that in the region 
of 500° C. kaolinite breaks up into freeVilica, free alumina, and water 
and that the ALSiO- (sittimanite) is formed at 1200° C. by the re* 
combination of the free alumina with tome ot the free silica. Sokolov 53 
heated Hluchov kaolinite for periods of 1 to 5 hours at temperatures 
from 200 to 1000 C.^ digested the residue for# 2 hours w ith 1 6 / 
hydrochloric acid and determined the soluble alumina. The following 
results were obtained after ignition tor 1 hour. 

water lost / * A 1/ L soluble \ t 
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2*1 2 

100" 
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800 

C. 

... 1200 

34 66 


A weak alkali extracts soluble silica trom the residue T'he results 
are taken as indicating that at SOU" C. the kaolin molecule is completely 
broken down into its component oxides The soluble jdumina is much 
greater than was obtained by Mellor and lloldiroft, and if tin' experi- 
mental work is eorret t, strong support is gneu to tin; view of the latter 
w-orkers as to the constitution of the kaolinite molecule, as there is no 
indication of the “dehydration ” taking places m stage# such as might 
occur if the elements of the “combined water” were placed unsyni; 
metrically in tin? molecule. J. W. Melhu-’' 3 has investigated the heating 
curves iff crystalline kaolinite, fireclay, halloysite, siliiic acid, allophane, 
and pyroplullite. Ilalloysite having no critical point^at 500 C.^is thus 
distinguishable from kaolinite. Allopliane and other hydrated alumina- 
silica minerals gi\c heating ^urves similar tolialloysite. The conclusion 
is draw n that the dominant mineral m (llenboig, Lancashire, Stourbridge, 
and other fireclays and also in Devon and Dorset hall-clays is • clayiie, a 
colloidal form of kaolinite. Evidence is •adduced for the presence of 
true kaolinite in ball-clays. W. (L Fearnsides' 4 discussing the lonsti- 
tution of coke-oven bricks, agrees with the conclusion that at 1206 C. 
kaolin changes into a mixture ot sillimanite and free silica (probably in 
the form of tndymitifchangingat higher tcmjJhrattires into eristobalite). 
On cooling from higher temperatures an eutectic is formed with a melting 
point as determined by Rankin of 1600' C , and the conclusion is drawn 
that kaolin and quartz itiay therefore be mixed in any proportion* with 

51 Collected Paper*, Yol 1, 1014 • 

Krysf. Mi*., 1015, 56, 195 ; J , 1017, 1177. 

61 Tran*. Ceram. Sue., 1016 -17, 10, 75 ; J., 1917, 54S. 

M Oat J., 1917, 137, 253 ; J., 1017, 21G. 
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little loss to their refra< toriness. It is unnecessary for the refractoriness 
of coke-oven brinks to he as high as that of bricks for steel furnaces. 

N. H. Davis"' examin *d a numb *r of firebr.cks whrnh had during use 
become impregnated with copper sulphides, galena, and metallic zinc 
and zinc oxide. In a brick from the fore-hearth of a c< pper-blast furnace 
which had been in (‘or. tact with the molten matter, the origma coarse 
texture of the brick was almost completely destroyed Polished surfaces 
showed tile .sulphide to be wholly present as chalcopyrite filling pore 
spaces in the altered buck. 

As a means of preventing the disintegration of the surfaces of coke 
oven bricks, which an; to be in contact with the coal, M Harrett 5 ® 
proposes to glaze these surfaces immediately the bricks are made. 
During the burning, whilst the bricks are still incandescent and at a 
temperature of not less than 1200 C., they are treated for about 30 
minutes with the vp pours of alkaline chlorides. The parts not required 
to b * treated may be coated with a wadi of barium sulphate 

11. J. Allen'' 7 describes a new method of easting artn les of fireclay. 
In tin; Welier process of casting, a slip (containing coarse and fine grog) 
obtained by the use of suitable lloeeulents, is poured into a mould with 
plaster faces. Allen’s method is to surround the plaster mould with an 
iron case and maintain a \acuuni between the mould and the easing, 
thus greatly increasing the filtering power of the mould and enabling 
p deposit of clay of any reasonable thickness to he obtained. Tho 
deposit is homogeneous and the vacuum is maintained until the articlo 
is hard and self-supporting. Variations in thickness of the article are 
obtained by \ arming the space between the case and the mould. 
Illustrations and descriptions are given of the adaptation of tho 
method to the casting of open and covered glasshouse pots, condensing 
worms, and chemical wany A combination of this suction process with 
a process jf electro-deposition is also described. The apparatus consists 
of a metal ease surrounding the mould and forming one electrode, the 
other electrode being a suspended perforated metal tube. The mould 
is kept full of slip, and on passing the current the material in suspension 
migrates to the mould and the water accumulates round the suspended 
tube and is siphoned cfl through insulatde pipes. When a deposit of 
sufficient thickness has been thus obtained the remaining slip is 
siphoned off and the deposit dried by suction. The density of the 
deposit depends on the voltage used. If a dens) slip is used the plaster 
mould and suction have been found unnecessary, the simple metal 

55 Economic Gc 1917, 10, 003 

“ Eng. Put. 103953, 1910 ; J , 1917, 38S 

Trans Ceram Soc , 1910 17, 16, 134 ; J , 1917, 549. 
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mould being sufficient. Articles of plumbago ami carborundum have 
been made bv this method. The development of these*casting methods 
will be followed with intertst, as large economies of labour may result 
from them. • 


Sthi'a lie fun Unu >. 

Boswell^ 1 * has surveyed our home resources of sands used in 
metallurgical practice. It is, pointed out that in high-class moulding 
sands with natural bonds, coarse *>and and clay grades predominate, 
other grades like fine sand and silt b;ing subordinate TTuj day yields 
the “gluts" which holds the quartz grains together even at high 
omperatures. In the Hunter red sands of the Birmingham district the 
lay pr mud grade which fdrms the bond is a thm coating of ferrie 
ixide round each grain of quartz. T his iron oxide holds a film of 
rater by surface tension, tints making a strong bond t>K ween the quarts 
grains. It is important to note that ^oine of the mod successful st<M*l 
aoulding sands, such as the “ B dgian R;jd ” and “Yellow” and 
‘Cornish Bed” (Pliocene deposits, St Krtli) owe thtfr colour to iron 
ixide and are associated with glam onite-b caring deposits Colloidal 
lilica may b i in itself an important bond as well as the colloidal 
glauconites. Tim author considers th.jk all foreign sands imported 
before 1911 can bi replaced by home materials, although under the 
conditions then exiting it might not in some cases be economical 

McDowell'*" (Teals with the composition and behaviour on heating of 
silica bracks According, to Werni. ke an l Wildsehrey, good quartzites 
for silica brick making consist of quartz grains in a ground mass or 
cement of amorphous silica, and owing to the slight sintering caused hy 
fine fluxing impurities m tl* 1 ground mass tTiey are mm h stronger after 
burning than quartzites which have little •ground mass or cement. 
Microscopic examination of American quartzites does not support this 
view. It is considered that in the first burn of silica bri<ks most of tho 
quartz is converted into cristobalite, afhl on repeated burning the re^tof 
the quartz is slowly transformed. The cristobalite inverts to tridymito, 
slowly at first, but more rapidly at latcr^stages, time and burning 
temperature being the controlling factors* flic author suggests that 
the catalytic action of the flux compounds formed with the added lime 
probably explains the observed inversion of cristobalite to tridymite, 
and that therefore an increased amount of lime in bricks should 
accelerate the formation of tridyijiite. 

J , 1017, 7 50 'T/an*. Farad. iy Sor , 1017, 12, lOl 
59 Tran*. Amer. In.st. Mm. Kng , 1010, 1000 Iran h 
10, 52. 
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Lo Chatelicr 60 points out that the transformation of quartz into 
cristobalite and frridymite is accompanied by a recrystallization which 
gives to the bricks great solidity at high 0 temperatures and by an 
expansion frequently very considerable. In 1912 he showed that Dinas 
bricks after firing, but before use, consisted largely of a variety of 
silica with a transformation point at 215 C. accompanied by a sharp 
change of linear dimension of 1 Accurate deterfnination of the 
transformation temperature of cristobalite (230° C.) showed it to be 
identical with this variety referred to. The three varieties, tridyinite, 
cristobalite, and vitreous silica, have about the same density of 2 20 at 
temperatures of 1000* C. Siljya bricks from the arches of old furnaces 
contained crystals originally cristobalite which had been transformed 
into tridyinite, forming a multitude of small crystals enclosed by the 
old crystals, in another case the bricks showed small crystals of 
cristobalite formedolireetly from quartz, tl\e grains of wlmli had been 
fluxed together at a temperature of ifbout 1700' C. Crystallization 
of tridyinite was also observed in the linings (consisting of a mixture 
of ganister and«clay) of a Bessemer converter at Sheffield. It is 
apparent that m all cases rapid crystallizations of silica from a melted 
glass give cristobalite. The quartz grains directly transformed present 
no appearanceof crystallization, and do not even act on polarized light, 
but the confused cristobalite can be identified by the roughly circular 
erevices giving the mass the appearance of an agglomeration of little 
spheres. Fenner showed that if a thin translucid splinter of a silica 
brick be heated above 230 C., its transparency w ill be seen to ’Increase 
suddenly, due to ,the expansion bringing in contact the lips of these 
crevices. Cristobalite is more stable at elevated temperatures than 
quartz, but less so than tHdymite, into \y;hich it tends gradually to 
transform. The conditions which promote the change from quartz to 
cristobalite, if prolonged, promote the change from cristobalite to 
tridymito. In the portions of silica bricks which in use have been for 
some weeks at a temperature oner 1400° C., the transformation into 
tridyinite is practically complete. According to Fenner’s experiments, 
tridymito would on?y constitute the most stable phase up to 1480° C., 
and that between tldfe temperature and the fusion point, 1780' C., 
cristobalite would be the stable phase ; but Lc Chatelier points out that 
this conclusion is in opposition to his observation that in steel furnaces 
when the temperature is much higher than 1 4 SO C., silica bricks are 
completely transformed into tridyinite. Fearnsides,' 11 with regard to 
this, points out that when molten steel is run into a mould built up of 

60 Rcrue tie MetaUunjte, 1917 , 14 , 73 ; J , 1917 , 904 

81 Trans Ceram. Soc , 1917 - 18 , 17 , 20 . 
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quartz sand with an aluminous or ferruginous day bond, the silica grains 
in the burnt skin ^of the mould, after the casting*has cooled, aro 
invariably found with a pellicle of u'Ltohahte surrounding each (nuked 
quartz grain, and this is quite in accord with the \ iew ot Le Chatelier,, 
that after heatiygs of short duration followed b\ rapid cooling, 
cristobalite only is always observed. The mu fac*sof some silica bricks 
from the erowiuof a 'Martin furnace w hu ll w ere examined had been 
fused, which infers a temperature of 1 7 .“»() to 1800 (\ A photograph 
shows very clearly the limit* of the melted pait, and the crystals of 
trldymite formed before fusion are preserved unchanged by their contact 
with this, and they are consequently still stahle at 17. r )0° C Lo 
Chatelier attempted to \erily his coiy lusion that triduinte is the only 
variety of crystallized silica stahle at 'high temperatures by heating to 
1700» C. a small fragment <lf tridvmite. There was no indication of 
change into cristobalite. The experiment l". not regarded as decisive, as 
the temperature was maintliimyl for two hours only* Fcarnsides, in 
1916/’ 2 attributed the quick-burning properties ot t rut* ganister 
tlie presence of .some small quantity of impurity which causes tho 
change irom quartz into tiidynute to t.ike pl.ue at coinparati\ civ low 
temperatures, and this is m accord with the \icw r now advanced hy 
Lc Chatelier that tridvmite is most readily foimed fiom quartz by tho 
intci vcntioii of some silicate tlux or so Went m which, the qu.’frtz is 
dissolves! and out of which, when tin* solution he* omes saturated with 

• 

silica, the tiidwmtc (rWallizes Scott'’'’ has examined a nnmlier of 
silica bricks which had been for many months at a temperature o\cr 
1 500" C. and found that the hottest parts ot the hnck were entirely 
tridvmite, but cristobalite mixed with l*i idymite appeared some (fistanco 
from the hot end, while towards the cooj end there were partly 
converted quartz grams. Ttiis further confirms Le Chatelier’s view as 
to the stability of tridvmite. Stott found that in unused silica bricks 
most of the quartz is still unaltered ;md this is confirmed hy 
ol>ser\ ations made by Fcarnsides Fenner*’ 1 considers that tliefa»* that 
tridymite ^ found m bricks winch haw; been exposed to a temperature 
of over lo()0° C is not contradictory of bis conclusions but is 
consistent with the extraordinary sluggishness of inversion which lu> 
found to be a* general feature of the silnti minerals. Le Chatelier 
suggests that Fenner's'” \ ery exact expel nnents have been wrongly 
interpreted by their author. It is, however, evident that further 


62 Tran s Inst Mm Eni/meerit, 3, 270 • 
65 Tranf Ceram. Son , 1017-1*, 17, IS 
64 Trans Ceram Soc , 1917-1H, 17, 30. 
w Amer J. ic» , 1013, 36,331. 
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carefully controlled experimental work is necessary before the question 
of the exact mechanism of the changes from on^ form of silica to 
another can he answered. Johns* 5 points our that in a seasoned silica 
brick in an open-hearth steel furnace the exposed face is darker and 
denser, more refractory, and capable of withstanding temperature 
variations without fracturo. From this dark portion r finely crushed, a 
magnet will remove up to 15% of magnetic oxide of i»on which is the 
otablo oxide at high temperatures, and does not combine with silica nor 
form a solid solution at high temperatures. In Japan a ferruginous 
quartzite containing 1-5 % of finely disseminated ferric oxide made 
bricks more refractory and better capable of withstanding temperature 
changes than the usual silica bricks. It is, of course, only in an 
oxidizing atmosphere that the presence of magnetic oxide of iron in a 
silica brick can be an advantage. Lo Ohatelier and Bogitcli 57 in 
determining the mechanical strength of silica bricks at high tempera- 
tures, obtained tho following results on a “Star” (U.S.A.) silica 
brick : — 


Temperature, 

C. 

Ke-i lance to crushing, 1 
kilos per sq. cm 

1 l’i nip 'rature, 
°C 

Resistumv lo crushing, 
kilos per sq. cm. 

15 

170 

1200 

85 

520 

158 

1320 

02 

070 

150 

1 too 

50 

800 

139 

15 VO 

37 

950 

125 - 

10M) 

30 ■« 

1050 

120 




Extrapolation to 1 700° C. gives 12 kilos, per sq. cm. as the, crushing 
strength which is about 10 times tho pressure of tho superincumbent 
brickwork in tho crown of a^stool furnace, so that the stability of the 
bricks in this position is assured. 

JMosbitt and Bell 08 record experiments on the influence of pressure 
and fineness of grinding on the quality of silica bricks. The pressuro 
in making tho bricks vxas varied from 187 to 2500 lb. per sq. in. 
Tests on slag penetration, impact strength, and linear expansion 
indicated that little was gained by raising the pressure and obtaining 
a denser product. In tests on bricks made from materials ground to 
pass 12,- 8,- and 4-mesh sieves, the fine ground material gave tho 


66 Tran- Faraday Soc 1917, 12, 81. 

67 Com pie* Rend., 1^17, 166, 218 ; J , 1917, 90)3. 

63 Met and Chem. Eng , 1917, 17, 181 ; J., 1917, 1049. 
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Btronger bricks but the coarser material gave the greater resistance to 
spalling. The 4-m*$h material pressed at 1500 lb. per sq. in. gave 
bricks which had the same Spalling loss as handmade hricksand as thev 
were better shaped and finished, po*\er pressing instead of hand 
making is advocated. Le Chatelier and Bogitch''-' carried out cxperi- 
mental work which clearly indicates that thc*sul>stitution of the 
impalpable powder obtained by grinding in a tube mill for the 
ordinary fine material considerably increases the mechanical resistance 
of .the bricks at 1600° C. — one , of tl^ most important properties 
influencing durability. Test bricks were made lining (.rude quartzite 
containmg*grains up to 4 mm. square, imyalpable quartz powder, iinely 
powdered quartz (sifted through a 100 .sieve)* with m ea< h iase 2 of 
lime. They were fired at Cone 19. Their results were. - 


- 

• 

• 

Deiisit v. 

* 

• • 

CrinOui^ ‘•trenjith in j 

Kilns per i*q chi 4 

Composition of 
mixtures. 

expansion, « 

2° j 

J Apparent. 

Keal 

c 

Dried 

• 

■» 

dd 

Burnt. 

. 

At 1 000° 

c 

• 

75 (’rude qu irtzite 
25 Impalpable ,, • 
2 Limo # 

5 2 

1 0.3 

• 

15 

105 

30 

! 75 Crudo quartzito 
25 Fine „ 

2 Lime 

- 

- * 

2*33 

• 

10 

* 00 

* 8 

25 Crude qua, t/.iti* 
75 Impalpable ,, 

2 Limo 

• 

8 9 

1 • 30 

2*35 

* 9 

135 

30 

• 

25 Crude quartz te 
75 Fine ,, 

2 Lime • 

- 

- 

• 

• 2*33 

0 

M 

3 

• 


The most suitable mixture was that containing 25 / t of impalpable 
(piartz powder and further trials with other quartzites confirmed this. 
These experimental results are confirmed by work carried out during 
1916 and 1917 at the Dunes Works (France) by Philippon. 7 " Test 
pieces were made with different •varieties of French quartz anu 


63 Comj>ieg } lend, 1017, 105, 712; J., 1018, 8a 
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quartzites and with Pas de Calais sandstone. The conclusions drawn 
from the result i obtained are (l) The crushing strength after drying 
and burning is proportional to the fineness of the quartz employed. 
( 2 ) Different varieties of quarts were all equally capable of producing 
strong bricks if finely pulverized. (3) The expansion during burning 
is proportional to the sizo of the grains and is practically nil with 
bricks made with finely powdered quartz. (4) Tlfe strength after 
burning is fairly constant between 1 and 2 % of added lime, beyond 
which it decreases. Asa result of these tests a formula was established 
for the production of the standard brick now manufactured at the 
Dune Works. Quartz, quartzites, or sandstone containing at least 
% y of silica is used. .The proportion of lime is reduced to 06% 
on the impalpable material) and 30 / of impalpable powder to 
70/ of grains between 1 mm. and 8 mm. m diameter is used. The 
bricks are bunmd at 1300" 0. m a tunnel, kiln. The crushing strength 
(cold) is 200 to 250 kilos, per sip cm. and the a\erage expansion in 
burning is 1 6 /. The absolute density is about 2 4, the apparent 
density P9, an 1 the fusing point about 1780° C. At present bricks of 
this make lia\ e lasted over 200 charges in the open-hearth steel furnace 
and are expected to stand over 300 charges. Those important results 
should receive the attention of all silica brick manufacturers. 

Mat/nfsift' Jtrfnwtoiies. 

Considerable trouble has been experienced in electric and other high 
temperature furnaces with spalling in magnesite bricks, and this has 
been more evident in machine-made than in hand-made bricks. It has 
been considered that this spalling was due to shrinkage with a corre- 
sponding increase in specific gravity. Well shrunk bricks with a sp. 
gr. of 3 7 are less pronto spalling as the change in volume on further 
heating 'is too small to set up serious strains. J. W. Mellor' 1 considers 
that the remedies for spalling are to tire the bricks so as to secure 
the formation of a high proportion of /i- magnesia and to keep tho 
porosity of the bricks reasonably low. Le Chatelier and Bogitch 72 have 
examined tho refractory properties of various magnesite bricks, and for 
purposes of comparison a* chrome brick. 1. Styriun brick made in 1890. 
2. KuWe brick made in 1910. 3. Brick of good present day manufac- 

ture. 4. Brick of medium quality made with the addition of 3 % of 
roasted iron pyrites. 5. Pure magnesite melced in the electric furnace. 
6. Magnesite of brick No. 4 agglomerated in the electric furnace. 7. 
Chrome brick. 

71 Trans. Ceram Soc., 1910 - 17 , 16 , 85 ; J , 1917 , 551 . 

72 Compfes rend., 1917 , 105 , 488 ; J., 1917 , 1230 . 
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All magneto bi.eks show this sudden full in strength above 1300*0. 
in proportion to their puntv. Apparently* the impunties suddenly melt 
u such a wav as to leave the grains of magnesia isolated in the rfnoltcn 
magma and they arc then like wot sand, and possess only feeble 
mechanical strength. The results indicate why magnesite bricks in 
furnace lining"* present less resistance than silica, although their fusion 
temperature at ordinary pressures may he much higher. Th8 rate of 
loss of strength m tlie chrome brnk is analogous to that of the magnesite 
except that the rapid loss begins at 1 10 f C. instead of 1300" C. ^ 
Gosrow :j *has used electric furnace shrunk magnesite ground to pass 
a 6-mesh sieve and mixed with 13/ of powdered (SOAnesh) ferric oxide, 
5 ° 0 of basic ste*d furnace slag, and 1 2 / j of wyll boiled tar. Tlie mixture 
was rammed round a steel plate so as to make the lining of a Stassano 
furnace in one piece in position, llrooke 71 considers that the Styrian 
magnesite bricks owe tfleir value to fine grinding, high preliminary 
burning, powerful hydraulic pressure in making, and final burning at 
high temperature so as to secure the formation of /^-magnesia. 


p 2 


75 Met and Chem. Encj , 1917, 17, 410 ; J., 1917, 1230. 
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Zirconia. 

• 

Audley 75 usefully sums up the occurrence, properties, and applications 
of zirconia. An account is given of the chief results obtained bv Ruff 
and Lauschke, and tables are given showing the meeting temperatures 
and contraction of ^mixtures of zirconia with other oxides. Denso 
objects with a zirconia basis suitable for use iri exhausted carbon- 
resistance furnaces with reducing atmospheres can be burned in these 
furnaces at temperatures over 2000' C.* Suitable additions to the 
zirconia are:— for burning lit 2O0O 5 C., about 1 % of alumina;* at 
2200° C., about 1 % of thoria ; at 2100' C., about 1 to 3 % of yttria. 

Podszus 7 " has obtained good results in the manufacture of articles of 
pure zirconia by first of all fusin'g the zirconia by embedding a carbon 
olectrode in coarsely ground, calcined zirct/nia and heating this by the 
arc formed from a second carbon electrode. The zirconia is thus 
partially melted* with the formation of some carbide which then acts 
a's an olectrode ; after a time the arc becomes quiet and fusion proceeds 
rapidly. The fused zirecnia, which has a hardness between quartz and 
corundum, a sp. gr. of 5-89 and melting point about 3000 C., is then 
ground in a steel ball mill (any iron taken up being removed by 
subsequent treatment with hydrochloric acid) and moulded or pressed 
with Or without the uao of an organic bond. By reducing a portion 
of the zirconia to the colloidal form the material can bo rendered plastic 
and the process of slip-casting used. The articles are burnt at 2300°- 
2100’C. in a furnace of the injector type constructed mainly of fused 
zirconia and heated with coal gas, petroleum, or acetylene and 
compressed oxygen. 

Rosonliain 77 has purified crude zirconia by washing with dilute sul- 
phuric acid ; the iron oxido was reduced from 3*5 to T5 7 with a conse- 
quent improvement of the refractoriness. 

Meyer 78 refers to the use < ( >f zirconia as a surfacing material for silica, 
bauxite, or other refractories. It is stated that a'thin layer of zirconia 
with a suitable binder renders the coated article highly resistant to slag 
corrosion. 

1 tan j He. 

A. de Keppen™ divides the French bauxites into threo classes. I. 
Bauxites with 00% AlgOs, under 4 % FeoOs, <pid only traces of silica, 

75 Trans . Ceram . Soc., 1917, 16, 121 ; J , 1917, 5, 71 

76 Z.'angew. Chemte, 1917, 30, 17 ; J., 1917, 217. 

77 Trans. Tara day Sac , 1917, 12, 99.' 

78 Brick and Pot. Lr. J , I9S7, 55, 121, 

79 Trans. Ceram. Soc. t 1917, 16, 32. 
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used bv chemical works. 2. Red bauxites with 00 V ARCh, and 3“/ 
SiO_> for aluminium ifianufaeture. 3. White bauxites vfith 45 AUh,, 
traces of iron and much silica, for refractories. Average analyses of 
Var bauxite (nearly half the world’s supply) are - 

White bauxite Jved bauxite 

Alumina • • 5S to til bO to Ob ^ 

Iron oxide 4 to 8 12 to 2b 

Silica 7 to 10 1 to 3 

Certain varieties contain up to 3o ofNiO... 

(’KK \M It'S. • 

• ^ 

In Russian Roland and South WesteVn Russia a good deal of earthen- 
ware i« made from a body e<fhtnming luimstnfie as one of its ingredients, 
and it is suggested by Teithfeld'" that this class of cheap ware should 
be produced m this country.* Tl*e Imished ware is about 10 lightor 
than English earthenware. Rinns and RlunicnthaR 1 hav e experiment^ 
with American raw materials for ttie piodin tnEi of china. The formula 
used was kaolin 27, hall clay lb. Hint 3f>, felspar 19b, whiting 1.5, 
magnesium carbonate 1. Kaolin tiom vanous sources was used, but 
the other ingredients were from the same source m all tin* trials Their 
results indicate the possihilitv of piodin iti^g 1mm American yiafbrials, 
chinas which in appearame are rijual to those made from English 
inatenals. 'Rlie gunman kaolins mpuml rather more to make a cast- 
ing slip tfyan the English. 'The eolour of the trials burned at cone 10 
a as better than those burired at com* 9 

B. Moore and J. W. Mellor s - have reviewed the work*of Seger, ftosman 
and Merroin, Brougniant, Jackson and Hopwyod, Ormn, and others on 
the discolorations occurring lft the manufacture of pottery and bricks. 
They conclude that the reddening of bull' and white clays is dityi to the 
formation on heating of free ferric oxide, a^inmia, and silica which at a 
later stage react with the fluxes present forming under reducing < >ndi- 
tions bluish-gray or pale green colours and under oxidising condition^ a 
pale yellow' colour. , 

It is suggested thaUblue or brow n dm olnrations jn bone < hina are duo 
to the formation of ferrous phosphate and tliat a brown discoloration 
may be due to the formation of feme < hloride which is later oxidised 
to red ferric oxide. Kea^e*' 1 attributes tbe yellow* colour of bricks to 
ferric oxide in a very finely divided stale and uncombined with lime 

80 Trans. Ceram. Soe., 19111 17, 10, 1 ; J , 1917*5*9. 

81 Tran*. AmerT Ceram. Soe , 1 9 1 fi, 18,(519. 

" Trans. Ceram. Soe , 191(5 17, 10 M ; J., 1917, 550 

81 J. Phyt. Chem ., 1910, 20, 7551; J., 1917, RiH. 
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or silica. Ferric oxide in a coarser condition gives a red colour to 
bricks. A lumina is considered to be of special importance in bricks which 
have a yellow colour when the ratio of free alumina to iron oxide is 
high and it is suggested that lime acts indirectly by setting free 
alumina. Anhydrous yellow ferric oxide has not been isolated, but 
it is stabilised by other substances. Tims the buff coloration 
produced when aluminium hydroxide containing a small quantity of 
ferrous hydroxide is ignited is undoubtedly due to ferric oxide, as is also 
tho yellow colour of xhghxly impure quicklime. Clay associated 
with organic matter and therefore likely to contain oxide of iron 
in a fine state ot division may hurn to a buff colour with- 
out the lime or alum’/na content being high. As agglomeration 
increases with temperature yellow bricks might ho expected to turn 
red if heated sufti< leiitly, but on the contrary red bricks become paler 
or even buff wheh re-heated, and it is considered that this is due to tho 
“ peptising ” ai'tion ot alumina increasing to such an extent with the 
temperature as to rendey* it the predominating factor. 

Klein 84 considered that needles of sdlqmimte are formed in pottery 
bodies only to a slight extent between 1*250 and 127.V C. and not at 
all at low or temperatures, being formed m abundance only abov e 1500 C. 
He consequently claimed tlwt it was possible to estimate the burning 
tompurature of porcelain bodies from the development of sillimanite 
crystals in them, and that the duration of burning is less important 
than the temperature. This \ iew is criticised by J. W. Mellor^ who 
points out that Heath ain't Mellor in l l J(}7 ft,) showed that sillimanite 
crystals can de\ olop abundantly in bodies which ha\e never reached 
1200 (J. and that they develop more freely in particular mixtures. 
Mellor considers that sillimanite de\ ebipments can he obtained bv 
long firing at a lower temperature similar to those obtained at a higher 
temperature. 

BlcmingeF' 7 reviews the composition and behaviour of porcelains. 
IJe divides them into t lie following types : 1. American ; 2. Hard fire 
(Austria, Denmark, France, Germany, Japan, and Sweden) ; 3. Soft 
(early French, Japanese, and Soger porcelain), 4. Bone China; 5. l’arian; 
6. Refractory and special. 

American type porcelain is distinguished from European hard fire 
porcelain by the lower glazing temperature of the second firing after 
the body has been matured by the first firing. Refractory and special 
porcelains include the well-know n.Marquardt body, in which by the 

44 U S. flurean of' S amlanh, Tech. Paper 8); ,J , 11)16, 12-0. 

44 Tran*. Ceram' Soc . 1910-17, 10, 71 ; J. t 1917, 550 86 J , 1009, 474. 

• 7 Met. ami C hem Eny., 1917, 16, 589} Tran*. Ceram. Soc ., 101 C— 17, 12, 78. 
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addition of alumina to kaolin the composition of sillimanite is obtained. 
The minimum amount of felspar to give sufficient vitrification is used. 
Diagrams showing the relations between the porosity, contraction, and 
temperature are \aluable in indicating*the proper \ itritication tempera- 
ture and the point'of overfiring rcMilting in the formation of a vehicular 
spongy structure. Addition of quart/, reduces ttie dn ing shrinkage 
and prevents warping, and in tiring it forms the skeleton of the body, 
increasing its rigidity and preventing deformation, 'flu' solution of 
quartz in feUpur apparently commejiees ;ij about I325 r (' , it is marked 
at 1375 (’, end above 1125 C. pr.it ti< ally no quartz grains remain 
undissolved. No no ii< ation of the transformation of quartz totndymito 
or cristobalite h.is l>ceii observed, wlnfji Kiel!* suggests may be due to 
solution taking pl.ee more rapidlv than ^transformation It) other 
crystal 1 : ne forms l^nai tz piv\ mud} (uhined appears to give better 
results than the raw groui^l mateiial Tlie mcvh.411ie.il strength, 
thermal, % elei trn al, and » hemual # propei ties o! pnnelam are discussing. 
It is observed that the resistance of ihemnal y<nvelaiu to Midden heat- 
ing and tooling n usiialh detennined bv heating the sateumcn to red- 
ness and either tooling it rapidlv in a euirent of eoM air or (juenohing 
it m water, and it is suggested that the more systematic pro< cduro 
would be to heat specimens to a definite temperature and to quench 
them siiddenlv m water, noting the uumberot sm h treatfnents*they can 
withstand , 2<>(i (' is suggested as a suitable temperature, or rl series of • 
tests umuiini' mg at 13u (.’ and rising bv -teps of 10 ('. 

Klein s * ha> investigated the tun 1 opeti ograplne ( h.uut ters of tlie clay» 
ti Npar quart/, felspar < lay, and felspar qiiartz-elay ladies burped at 
know n temperatures, and also of commen ini bodies of various grades 
from w bite w are to hard tired j>or< elain. AmoTig the conclusions reached 
is that in quart/a lay-felspar bodies, at 1310 C, the felspar is present 
as a glass and tlie day is almost completely dissociates 1 with tlTe forma- 
tion of chiefly amorphous siliirnamte (but httlo crystallized sillimanite), 
the quartz remaining undissolved. A* 13*0 -1400° C. little quartz 
remains dissolved .and the sillimanite is in the crystalline form. 
Montgomery and Habeoek^* describe deformation and rapid heating and 
cooling tests. In l>o£h tests the European poPeekflns were found to be 
superior to American. It is suggested that a chemical porcelain should 
not deform below cone 25 and should be fired to cone 1G, at which 
temperature tlie glaze shcAild mature. An experimental body marie from 
80 clay, 10 flint, and 10 felspar was found to be as satiriactory 
under test as Ivoyal ]>erlin. • 

• 

83 Tran. t. Amer. Ceram. »SV\, 1916, 18, 377; J , 1916, 1320. 

w Tran, t. Amer. Ceram, tioc., 1916, 18, 88 ; J , 1917, 710 
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Hertwig 00 maintains that good porcelain for vessels can be produced 
at cone 8 or even at cone 7. In three ca^es porcelain with 30 °/ j felspar 
addition developed numerous blisters on fhe glaze; this defect was 
traced to the use of a coal which slagged, and it was avoided by the 
addition of a little chalk to the body and the introduction of a larger 
quantity of pitchers 'into the glaze. Howat yl gives the analysis of a 
Marquardt pyrometer protection tube as SiO_>, 35* 1 1 / ; AI-O 3 , 63*20; 
and K*/), 1*05 A body of this composition has been prepared in 
the Bureau of Standards laboratory and tubes made from it are giving 
satisfactory results. Above 13o0°C. the glaze is apt to stick, but 
improved glaz ‘S were under ^est. At 1 150' C. the resistance to de- 
formation is equal to tl/at of ^ho Marquardt tubes and the general 
resistance to temperature changes is equal to that of the imported tubes. 
Watkin 1 ' 2 places the properties required in chemical porcelain 111 the 
following order of importance : — (l) Resistance to sudden changes of 
temperature; (2) resistance of the glaze to the action of 'chemical 
reagents ; (3) tho fusing point of the glaze should be well above the 
maximum temperature at which the articles are generally used. An 
account of the manufacturing processus is given and reference is made 
to the German and Knglish methods of testing the finished ware. The 
opinion was expressed that there is now no serious need to go abroad 
for any chemical porcelain apparatus and the indications are that 
porcelain of home production, superior to the German makes, will soon 
be available. Ho\vat' M has studied the softening points of steatite — 
potash felspar. Mixtures ofi steatite and Maine or microeliue felspar 
were ipade into gmall cones and rapidly heated in an electric furnace to 
800" C. and then at the rate of 2*5 C. per minute until they deformed. 
It was found that with either felspar the jpitectie contained 17 %-23 % 
of steatite. 

VVunder y4 describes a method used to combine casting, the bringing 
up of the un ler-glaze, and the glazing in one operation, so that the 
object from tho mould, as soon as it is air dry, can at once be set for 
gfost firing. Tho mould is first filled with glaze, emptied again 
immediately, filled in with suitable thinly mixed under-glazo colour, 
again emptied, and ‘finally tho mould is filled Vcith the easting slip. 
After the desired thickness is obtained, if the object is also to be glazed 
inside, the mould is emptied once moro and immediately filled with 

90 Spreehsaal, 1017, 50, 152. 

91 Tran* Amer Ceram. Hoc., 1915, 18, 268 ; 7, 1917, 715. 

98 J.., 1917, 749 

93 Tran*. Amer. Ceram. Soc , 1916, 18, 488 ; J ., 1917, 714 

W Spree’ saal, 1917, 50, 119; Tran*. Ceram S -o , 1916-17, 12, 99. 
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glaze again. By this method, also, compound porcelain bodies have been 
made which endure several heatings anil sprinklings with cold fcater, 
and in their resistance to .-abrupt temperature changes appear superior 
to the best German porcelain, although the compound layers consist of 
low-softening masses. * 

Kirkpatrick'* has investigated the system#, felspar-oalcite and 
felspar-magnesite*, lie conelu les that the system orthoelase-caleito has 
one well-define 1 deformation point maximum with 27-5 j ealcite and 
two well-defined dcfnrmation-p nut t eutecUes with 3 and 50 /ealcite. 
The system ortlmclase-magnesite shows one eutectic point at 3 °/ 
magnesite* The system albite-ealcite*ha^ a long eutectic range from 
10 to 55 ' ealcite, and the system* albite-ipagnesito also has along 
eutectic range at from 5 to 20 magnesite. The lowest fusion point with 
ealcite mixtures occurs at coiie 01 with 25 S ealcite and 75 ' albitc, 
and with magnesite mixtures at cone 1 with 15 ' mjigpesite and 85 '/ 
albite •'Hie results tend to in Iftato that felspars are decomposed hy 
cal. it t* but not by magnesite. It is suggested that the best types of 
Bristol glazes lie m eutectic areas of the orthoclasq^calcito system. 
Watt' 1,1 has .studied Bristol glazes compounded on the “ norm ” basis. 
Two series, each containing 45 mixtures, were prepared of the felspar- 
willemitc-wolla'tomte series and the felspar-willemite-anortliitc series. 
The glazes of Series I do not opacify if 0 5 or higher* equivalent of 
felspar is present or unless the willemite exceeds 0 25 equivalent.# 
At cone 4 the mixtures approaching the ternary eutectic have a brilliant 
gloss anti towards the willemite end of tl^p triaxial <]iagram a satin-like 
texture is developed ; the other mixtures are matt pr pinholgd. In 
glazes of Series II mixtures containing less than 0-25 Ca() or more than 
0 25 ZnO tend to be ojia«jue. Crazing oftly occurs with mixtures 
containing above 0 5 felspar or less than 0 2.\CaO. All the glazes in 
this series are matt. The general evidence obtained indiclltes that 

(1) the temperature of maturity of a glazrt) is considerably lower if tho 
lime is present as wollastonite norm th;ui if present as anortlnte norm ; 

(2) the priweneo of anorthite norm tends to produce slips w r hile fbo 
presence of wollastonite norm tends to produce glasses. The presence 
of willemite norm materially lowers the tempbrattire of maturity of tho 
glaze from that obtained by either felspar- wollastonite or felspar- 
anortluto mixtures ; (3) a low felspar content is necessary to avoid 
crazing and more than (*25 equivalent willemite norm must bepmsent 
to make the glazjs glossy. The same author" 7 has studied Bristol 

95 Trans Amer •Ceram Sor , 1910, 18, 575, J , 1917, 714. 

96 Trans Amer. Ceram. S >c , 1916, 18, 42t, J , 1917, 710. 

97 Trans. Amer. Ceram Soc. t 1910, 18, 001 ; J., 1917, 710. 
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glazes compounded on the eutectic basis. The most fusible mixture of 
modern Bristol ^laze typo was found to be obtained { by mixing Canadian 
felspar 50 G2, whiting 8 03, zinc oxide 6*50, ‘Florida kaolin 13*81, and 
flint 12 01/, corresponding to (CM KNaO, 0-3 CaO, 0*3 ZnO) <) 60 Al>0 3 , 
3 :55 SiOj. It deformed at cone 03. (Hazes were made of this and 
allied mixtures and burned at cone 03-01 and cone 1 and it was found 
that there is a rapid increase of glossiness with a slight increase of 
felspar, greater white opacity with more ZnO, and a greater cream 
opacity with more CaO Hil< , ' H has examined the results of Furdy’s 
experiments on the effect of clav on the fusibility of Bristol glazes. 
As these experiments left somri doubt as to the amount of ihfy required 
for different proportions r,f CaO and ZnO to form a fusible glaze, a 
aeries of glazes to cover additions of clay bitumen those used in Furdy’s 
two series was planned With an Al/)j SiOj ratio of 1.6 and 
CaO ZnO of 3‘ 1 'my addition of clay up. to 0 3 eqimalent was found 
to render the glaze more fusible and Furdy’s results wen* continued, but 
with CaO ! ZnO 11, clay was found to increase the fusibility up to 
0*02 equivalenfUnd further additions to decrease it Ola/es containing 
0*30 equivalent of clay were found to be more refractory than those 
containing less clay or none, although according to FurdOs results 
this equivalent of day is present in the most fusible glaze of its type. 
Within the limits studied, the most fusible glazes were those 
'with a CaO ZnO ratio of 3 ! 1 and an increase of either base reduced the 
fusibility. It is suggested that if Furdy had added kilica instead of 
clay to his earlier senes <»; glazes the fusibility would li.tve been 
increastd and that the fusing popit of these glazes would have been 
higher if clay alone instead of a mixture of clay and flint had been used. 
Parmalee and Williams, 11 ' 0 investigating, fritted leadiess glazes for 
sanitary ware, found that -for burning at cone 7 the best range of FO in 
the glaze^w as w ithin the follow mg limits: — 0*l-0*6 Kd), 0 0 5 ZnO, 
and 0* t-0*6 CaO, the other oxides being 0 5-0*6 Al/C, 5 Si< )_>, 0 5 I»j0 3 . 
Tipi glazes higher in lime were Mull and those with more than 0 3 ZnO 
were liable to blister. The use of soda in place of part of the potash 
increased the range within wdiich good glazes could be obtained. 
Glazes within the limits mentioned do not craze but become opalescent 
with an excess of alkali or boric acid. The most satisfactory glaze 
obtained was composed of : —Frit : nitre 1212, whiting 100, boric acid 
I860,' and flint 2520; Mill batch : frit 1150, whiting 366, felspar 1671, 
Florida clay 516, and flint 210. Keeler 101 has shown that for ordinary 

93 Trans. Amrr. Ce am S v c , 1910, 18, 50S , J , 1V>1‘7, 7l<‘ 93 J , 1903, 1047. 

100 Trant. Atntr Ceram Soc , 10 1(1, 18, H12, .7, 1917,717 

101 Trans. Amer. Ceram Soc , 1 0 lti, 18, 2N2 , J , 1917, 716 
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terra-cotta glazes the following limits are safe : -0-2-0H KXuth 0*1- 
0*6 CaO, 0 1-0-1 XitO, 0 02-0-1 MgO.0 02 0\3 BaO, <M) 0 FM* 0 2- 
0’d A1 4 (L, 1 a - 1 SiO., anfl 0 02-Uld Sn(L. High alumina and low 
silica tended to produ* e liniuature glares with a tendem \ to How and 
to craze w hen tim'd Low alumina and low sibea imbued crazing, 
pinholes and lmmatuntv, and the stannic oxute was not dissolved. 
High -ill* a and alumina piodm ed heading, immaturity, and wa\ mess 
but eia/ang was not observed. Low alumina and high sih, a gave fairly 
bright gla/es .showing waving and beeojmng rougher with an increase 
m alumina. For good matt glazes lMvas toiiud desirable to use a hard 
felspar and a mixture containing at le.isj.0ao K : (), less t hau 0 3d XnO, 
and low C\d h For clear glaze's 0 3 1^.0, o 3#(\iO, 0 3 ZuO, 0 05 BaO, 
and 0 0”) Mg() gave good results at <one 1 

Fuk ill 1 "- and B •idcl 1 " 1 have investigated the most .suitable formula 
for ('arth-'iiwai e gla/.e, w ithyut b me a ud As an example the hitter 
worker gives o 2 K.O, 0 1 NmO, 0 l ZnO, 0 1 Mg(), Od BaO, 0‘[(> 
AFO,. 1 52 SiOj. the tut for ulm h is made from felspar d.VJ, anhydrous 
pearl a h 1.5 s , takiucd soda a>h 100, zine oxide magnesite Hf, 
baiium cardinal ; !)i 'i, <jiiartz TM) For the mill Fdd paits of Xett- 
li t z kaolm is addi d to L'OSO <,t the Iril 

Melloi 1 1 found that when ■! eeitam alkali lime bone frit was Jieated 
in the usual m. mu. i it developed blisters 'These w ere TouiuTto be duo 
tod il oi watei wlmh entered into combination on grinding the* 
frit in a wet state When drv ground this frit gave no trouble. B. 
Moore life 1 pieviou-lv notued the phenoiBena with filler frits contain- 
ing alkali 


# Fnamius 

Kiikpatruk, Arnold, and Hcigir 1 "' 1 have endeavoured to Ripply an 
enamel uiatinc to a still' pk istn column of # < lav extruded through a die, 
the volumn b -mg atterw ards uit into lmel v s It was found that the 
addition t‘i the enamel of l ot stan h or 0 3 -0 d ' of gum tragacaitth 
gave the desired ?ang ; of lit to bodies of varying composition and 
shrinkage I’roniMBg results w ere aFo ol>Ume<] by the addition of 
sodium situate and oxalic a< id to the Ananich Daniehen 10 '’’ has 

Ui Hi >ck /id P'ltttry Tr % J , 1017,25, lo? , Sj,ie< h\aaf, I' ♦ 1 7 , 17, 25, .Jl, fyj, 
ss , /'runs ( tram Sir', 1919-17, 12, I os 
lw> Syrei hxitul, 1017, 5(i,72, lot, I ’, <191 Ceram So<' , 12, 1019, 100 
lA Tut, it ('em m So,' , 1919-17, 16,li7, 1017,510 * 

Train A ,n*r ('tram Ko ( , 1**10. 18, 139, J , 1017, 717 
10,5 Irani. Ante Ceram, Hoc., 1010, 18, 3 t 1 , J , 1017, 717. See nlao Eng I'nt. 
107392, 101(5 , J , 1917, 903. 
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investigated tho effects of variation in the composition of ground coats 
for sheet-iron enamels. In an enamel corresponding to 0'25 K 2 0, 05 
Na 2 O f 0 25 CaO, 015 A1 2 0 3 , 20 SiO, Oo B,0 3 , 0’25 F, part of the 
first three oxides was replaced b£ O'Ol-O'Oi CoO, or by 0 01-0’05 NiO, 
or by 0’02-OT 14 Mn0 2 , or by equivalent mixtures of these oxides. 
The series gave good results as regards toughness but did not mako a 
good smooth ground coat when Hint was added to the enamel batch. 
Tho best ground coats were obtained with ji mixture containing 0*4 CoO 
and 075 NiO which was heated on tho steel until tho enamel turned 
black. White grounds are considered to bo not certain enough for 
commercial practice and the uue of cobalt and nickel is advocated for 
tho production of good coats. Eyer 107 produces antimonates of alkaline 
earths, aluminium, magnesium, zinc, tin, zirconium, beryllium, etc., for 
use as clouding agents for enamels by heating a mixture of antimony 
oxide and a metal oxide with ammonium nitrate until all the latter is 
driven off. Borate of lime minerals such as borocaleito or colemanite 
may bo used for the production of enamels for iron 10S if they have been 
previously melted with a relatively large quantity of glass. The glass 
employed preferably contains a high percentage of alkali and may also 
contain boron, lead, or fluorine compounds. 

As «qji opacifier for enamels the use of zirconium borate supersaturated 
with zirconia (#*.//., Zr0 2 , 2B 2 0 3 + 4Zr0 2 ) is suggested. 100 The materials 
are fused with cryolite or other alkali fluoride. It is claimed that 
this material has a much greater covering power than ordinary zircon- 
ium borate and does not cause the enamels tojjecome spotty and dull. 
Mayer 'and Ilavas 110 prepare aq opaque white enamel by adding a 
mixture of titanic oxide and zirconium oxide to the enamelling 
material. o 


Kilns. 

L. B. Barringer 111 describes an efficient continuous kiln for the 
burning of porcolain. It consists of a straight tunnel, 197 feet long 
with a firing zone (T300°-1400° C.) rather nearer the discharge end. 
The combustion takes pku*e in a chamber separated from the main 
tunnel by a narrow wall, and the air is preheated by bcidg drawn from 
the discharge end through tho goods which have passed on cars through 
tho firing zone. Tho hot gases pass from the combustion chamber into 

10T Eng. Tat. 11083, 1915; J, 1916, 839. 

108 Eng. Put 101802 , J., 1917, 388. 

1°° Eng. Pal. 101221 ; J ., 1917, 291. 

no U.S. Tat.. 1220253, 1917 ; J. y 1917, 504 

111 Met and Chem Eng., 1917, 10. 433 ; J., 1917, 550. 
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the main tunnel through tuyeres and a portion of the preheated air is 
deflected into the clmmber to complete * combustion, Tihe products of 
combustion then pass towards the entrance and heat the incoming 
goods. The temperature of the gases' lea \ ing the tunnel is about 200 C. 
No details are given as to the fuel consumption in relation to the 
weight of goods fired. ^ 9 

In the improved Dressier kiln the weight of coal used is only t> „ of 
that of the clay goods burned at 1000 C. and & t when burned at 

1200° C. 

S. T. Wilson 1 '* has dealt with the firing of pottery ovens mainly 
from the point of view of fuel consumption, mditating the sources of 
waste. It is considered by this anting that \fchile continuous regenera- 
tive ovens may be economically used for burning firebricks and for high 
temperature ware which is not damaged by the action of combustible 
gases impinging on them, tl^ey cannot possibly be u*e<^ successfully for 
china or % earthenw are. 


Hi T iM)iN(; Materiai s. 

]lnrh, 

Bure hartz, 1,3 from a grouping of all tluMypes*of bricks tested ?it the 
Materialprufungsamt between 1907-1213, proposes the ^ollowing # 
specification for. clinker bricks, hard-burnt building ware, and best 
building bricks : — 



Clinker brick 

• 

• 

Hard-burnt 

(Taro 

llrst building 
bricks 

Volume weight in grins 
per e c (r) 

1 • H3 

. I’?* 

• 

i*r,o 

Specific grant? (») 

to 

as 

i 

tc 

# 2’C) 2*7 

2*6-2-75 # 

m 

Impermeability 1 — g 

0*29-0*32 

0-33 0*30 . 

0*39-0*42 

Crushing ref-is^anee *in 
kilos per tq cm. 

350 

• • 

. 250 

150 


The loss in strength *licn saturated with water should not evened 
15 /, and after freezing should not. exceed 2.» /. Ihe lirieks should 


U2 Trans. Ceram. Svc. t 1910-1/, 12, 3 ( *4 ; J , 191/, 1-/3 
UJ Milt, k Material prufy., 1910, 34, 79 ; J , 1917, 397. 
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be free from lime in lump form and finely divided lime should be 
present in smalhquantities ordv. 

I)r. Boehme, of Berlin, 114 has made a sefies of tests, using cubes of 
brickwork 10 in. by 10 in. by 9*5 in., and found that the composition 
of the mortar has a rfiarked influence on the strength which a wall will 
develop. One series of bricks used had a crushing strength of 2G3 tons 
per sip in. With mortar composed of 1 part of lime to 2 of sand, the 
cube crushed under only 116 tons per s<p in., or 44 / of the crushing 
load of the individual bricks. , With mortar composed <>f 1 of lime to 

I of cement to 6 of sand, the strength was 48 /, with 1 of cement to 
6 of sand it was 55/, and w^h 1 of cement to 5 of sand it was 63/. 
In tests carried out at Toronto, pieces 9 in. square in section by 24 in. 
high had from 12% to 29% of the strength of the single bricks when 
laid in lime mortar, and 26% to 61 % when laid in cement mortar. With 
piers tested at \Wtertown 24 in. to 120 ip. high the ratio was from 

I I % to 26 % for lime mortar. The’ Institute of British Architects 
tested piers 18 in. by 72 in. high and found strengths of 13 % to 22 % 
for lime and 17*/ to 47 / for cement mortar. The tests indicate that 
the strength of brickwork is greater in small volumes than in larger, 
and that mortar containing cement gives better results than mortar 
containing lime. 

Diamour 115 has oxamined sand-lime bricks with a view to deter- 
< mining wnether they will endure the prolonged etFect of heat such as 
they would be exposed to in the foundations or outer .rails of furnaces 
and whethor they are sufficiently resistant to the action of hot fumes to 
warrai^ their employment m the flues, chimneys, and walls of furnaces 
The tests wero made on bricks containing 78 1 % silica, 1 IT % lime, 
and 6 8 % water and carbonic acid, and it is concluded fiom the results 
that these bricks are quite unsuitable for such purposes. Johns 11 * 
has, however, successfully used Midhurst sand-lime bricks as an open- 
hearth stool furnace lining. These bricks were made from carefully 
solectod and well -graded silica ,and, sufficient lime being added to form 
a bond of hydrous lime silicate (probably CaSiO j, II, >0) when subjected 
to high steam pressuro for some hours in an autoclave. 

Kmloy 117 gives a detailed account of the manufacture of sand-lime 
bricks and discusses tests for crushing strength, transverse strength, and 
absorption of water, and also freezing tests and fire tests. 


114 Engineering Notes, Daily Telegraph , Sept. 2 t, 1917. 
US Recue de Metallurgy , 1014, 11, 203. 

U6 J. Roc. Glass Tech., 1017, 1, 139. 

ni Bureau of Standards , Tech. Paper No. 85, 1917. 
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Cements ami CunntU, 

• 

Campbell 11 ’* Has f-arried a step further his invosAgation on the 
©nnstancv of volume of Portland cement. From an examination of 
some of the te-T bars for periods extending in some cases to 14 years 
the previous conclusions as to the injurious effect j>f free magnesia arc 
confirmed The # cfTeet on volume change of fineness of division of the 
cement was investigated and the conclusion drawn that with a finely 
divided cement expansion i» pinch less than with a coarser cement of 
similar basicity. The same author, discussing 11 ' the conclusion of Ee 
('hatcher that tin* two essential constituents <if Foitland cement arc 
tricaleium ‘silicate and tricalcium alumifiate, finds that free limo is 
al\\a\^ pie^cnt in cements prepared accofdmg to Le ('hatelior’s 
formula', as is also the case yith cements made m accordance with the 
formui <»f Xcwhcirv’, v\ ho com luded that the essential constitiu'nts are 
dicah mm aluminate and tnoalcium silicate Experirfteflts are described 
wlncli support the view that trhahium aluminate is to he regarded 
either a sat mated solid solution of CaO. in hC'at ),3AEOj, or as 
5('.dh 3AH>,vuth four molecules of (’at) of crystallization, rather than 
as a definite pha-a* stable at all tempeiatures up to lf)3f>" ('. 

Nil /<ii ln- ; - " has compared the behaviour of Pm Hand cement and 
blast furna. e "lag cement'' m water ccntaiiiwg 1 / to 1 - r > V of sulphuric 
acid, and • on< hides that although the acid solutions used v\ cie stronger 
than tie * * e likely to come in nmtict with concreto under ordinary* 
condition-', the tc^ts show that the blast furnace slag cements have the 
greater iT^Mame to aeids k • • 

Abrams 1 -’ 1 has fouml that the rate* of application* of load 4i as an 
linpoitant lnflueiieo on the compressive strength of concrete. A 
machine speed giving a shortening of tho test pieco of 0 01 to 0 02 
inch ]>cr minute per foot of length is recommended *as a standard rate 
for completion tests. Edwards 1 -- 1 has investigated the influence of tho 
grading of sands and consistent v of mix on the strength of plain and 
reinforced <oncrcte Tho results do u* # indicate any definite relation 

between the ( ompmxssive strengths of 1 3 mortar cubes and of the 

concretes prodm ed from the same -ands ^ 

Kitts 1 - dis ( wsses the eeonomical proportions for Portland cement 
mortals and connotes. Hillings 121 gives an account of a specially made 

1H J I>I<1 l*uj. Chnn , loin, 8, 1101 ; J , 1917, .‘11 

J Imi Eng < hem , 1^17, 0, 913 ; ./ , I Ul 7, IJ30 

lij Armxerter Jtefon, 191R, 9, 107 , J , 1917, i9l. 

121 Atner S< ^ for Testing Mutervits, I tJ 1 * 7 . 

122 l Kid , 1917 . 

u* J hut , 1917. 184 Ihul., 1917. 
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high-silica Portland cement used in the construction of a large concrete 
dam in Spain. 1 The high-silica cement resists disintegration from 
exposure to the action of gypsum, alkali, and sea water, where high- 
alumina cements suffer serious damage. 

The use of concrelo has proved unsatisfactory in some of the arid 
regions of the United Htatos in which the soil contains free alkalis. 125 
It is suggested that in such regions only a denso concrete made with 
not less than 1 patt of Portland cement to 3 of aggregate with a 
minimum quantity of water should he used. The disintegration of 
porous concrete is due to the expansion of crystalline silts absorbed 
from the soil, and this absorption is not prevented by tar'coatmg or 
cement grouting. 

Harrison 1 ”' 5 traced the cracking of numerous strmtures of reinforced 
concrete in the Philippines to the presence of sodium chloride m the 
concrete mixtire u>r m the water for wetting down the freshly set 
material. The failures appeared to be due to the bursting action of 
iron oxide formed in continuously increasing quantity around the 
embedded metal by the alternate formation and decomposition of 
ferric chloride. 

Jackson 127 has studiecf the effect of grading the aggregate on tho 
hardness and toughness of Portland cement concrete road-making 
materials. r lhe results of Ins experiments indicate that in road 
'‘const ruction greater resistance to wear would be obtained by increasing 
the coarse sand over the usual practice. * 

Hart l;s describes a useful method for the approximate determination 
of the proportions of sand and cement in hardened concrete. 

Keeve and Lewis 12 '* consider that the ditlereiue in beha\iour of 
various types of rock used in bituminous concrete road construction is 
due to differences in th* surface character of the rock particles, the 
glassy surfaces of some particles failing to hold the bitumen so well as 
the rougher surfaces of others. It is considered possible by laboratory 
hardness and toughness tests tjf the aggregate to predict their relative 
behaviour in service. 


• Timba. 

Kose and Lisso, 130 in an investigation on the decay of Dougins firs, 
obtained results indicating that the lignin is more resistant to decay 

125 ( ' *S. liure iu of Standunh, Tech. Tape) {K> 

126 Eh if <tml Mm J , 10’0, 102, 1010 , J , 1017, SG 
./’ A ; ,rie Res , 1017, 10, 2G3 ; J., 1017, 2G3. 

Ui ('he n. Ze,t . 10l*\ 40, 1032; J , 1017, *•>. 

J. Jifnr Ret . 1017, 10, 319. 

1W J. I ml Enj Chen , 1017, 9. 2S4 ; J , 1917, k37. 
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than the cellulose, but does not appear to decay uniformly, the portion 
first attacked being, that which yieldJ acetic acid ;i*< 1 furfuVll on 
hydrolysis. and the more resistant that which yields inethylfurfur.il on 
treatment w it h strong hydrochloric aciil, and meth\ 1 iodide when treated 
with strong hydriodie acid. •» 

'I'iie Carbo-Teredo process has been found elftvtiw* in Australia' 31 
in preMM ung wood against S^/mrunihi and other borers 

prevalent in Australian harbour works and on land against the attack 
of white ants 


KiijiHf/'n >i'i, ll» 17, 103, 171, V , l‘M j, lo*<t» , 1017, 3ss t 
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METALLURGY OF IRON AND STEEL. 

By C. 0. Banniktkr, F.I.C., Assoc. R S.M. 

Consulting Metallurgist, Messrs. Edward Riley II arbord, 

10, V it'orui Street, 8AV. 1. 

€ 

During the two years under review there have 1) vn no far-reaching 
developments in general practice, but much pi ogress has been made 
in minor improvements, such as in the preparation and handling of 
materials, m tin' construction and cqifipment of furnaces, and in the 
recovery and use of by-products. There has, however, been very 
considerable development m the number and variety of electric 
furnaces used for making steel, and this subject is dealt with under 
the section on Electrochemistry (p. 270). 

Beast Furnace and Foundry Practice. 

The charging of materials into blast furnaces is dealt with by 
J. E. Johnson, dun. 1 * * The method of obtaining uniform distribution 
and a satisfactory vfoiking do\hi of t he charge ere considered and \ arious 
types o'i furnace tops are describ'd and discussed. Tin* same author 
has contributed a large* lpimliT of articles on blast furnace practice 
which will be found in the numbers of Metallurgical and Chemical 
Engineering for 1915, 1910, and 1917. The methods used for charging 
blast furnaces in early English installations are described by F. C. 
Roberts* and these are compared with modern charging appliances 
as used in the United States. A mechanism has been patented by 
A. C. Nelson* for ensuring a better distribution of on*, coke, and 
limestone in blast furjmeos, in which this distribution is accomplished 
by means of blades. 

B. G. Klugh 4 deals with mechanical developments in the methods 
of sintering materials preparatory to blast furnace smelting. Typear 

1 Met andChem Eng., 1015, 13, 101, 227. 

» Iron Aye, 1015, 45, 102 

5 Iron Trade Renew, 1017, 60, 151. 

* Iron Age, 1015, 96, K 00 (Paper read before Am Iron and Steel Inst.) 
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of appliances are described in which the storage bins are on the ground 
level and elevated above the ground fcvel respective!*'. # 

The use of rotarv kdm? for the agglomeration or nodulising of iron 
ores is described by S. K. Poak, 4 who states that desulphurisation 
can be combined with agglomeration, pm\idcd tin* kiln is sulliciently 
large and the sulphur ^locs not exceed (J to 7 t kiln t'O feet by 5 feet 
is capable of treating 1500 tons of low-sulphur ore jit month, and 
about half this quantity of high-sulphur oie. 

The question of a r supply fur blast furnaces has received much 
attention and many descriptions of piodcrn blowing plants have been 
given; among these mav be mentioned 4he blowing and power plant 
installed b\ the Millom A Askam llcmntitt* Iron Company.' There 
art* three tinbo-bluwing sets/ach capable of delivering 30.000 cubic feet 
p*r minute at 8 lb pressui * when running at 2800 revolutions per 
minute, t at which spvd th ••turinnes develop 1280 *bmke- horse-power 
with a steam conMimjition of 1‘1 0 lb per biakv-hoiseqmwvr. • 

A description is also given of the blowing j-Iant at t ho Barrow-in- 
Furness Works of the Barrow if.-malitc Sic. 1 Company 7 This is 
the first plant arranged for supjilvmg an to blast furnaces and Bessemer 
converters. When im <1 for tlm blast furnmes air at 12 lb. jiTcsHure 
is supplied and for the B > 'in -r eonv.Mv is the a if ys d Ijvered at 
30 lb pres%ure. , 

The theor -tieal < nil- d. rations on wlmh d^y-air blast practice 
dcjiends ar * discussed bv .1 K .lolmson, dun w ho describes a dry-air 
plant designed bv F. C Roberts k Co, and also tlm Carrier drv-air 
blast plant The design of a reient t w*o-stage < oinj*r< hsion refrigerating 
plant* 1 1 \ 1; St rne k Co. is al-o d< s< rib -d end illustrated. The two- 
stage refrigeration adoj>ted {Termits a redin tion m tin 1 si/e of the plant, 
and the new' 1 b-enan < ooler which is used, takes up less space ihan that 
required b\ the old.-r juji • • 

B. V Human 10 deals with tin* mllugiee of comjio.sit ion of aii -blast 
on blast-furnace working and points out that the amount of wattr- 
vapour present is most harmful. Tin* water ean.b* eliminated by 
cooling, but this is aft expensive operation, afid an alternative method 
is suggested which consists of employing a blast with graduated amounts 
of oxygen present. Formula* for woiking out the* necessary amounts 

1 Trans Am Inst Min Ena, 191*3,53. IU, J , 1913, 1211 

® Iron and Co. I Trades Rrtuw % 1917, 94 t I 

7 Ibid , 1917,94, 9(3. • B M(t and them Eng , 1915, 

® Engineering, 191(5, 101, 125, J52. 

10 Met and Chem Eng., 1915, 13, 021 

Q 2 
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of oxygen are given. The employ merit of oxygen blast for the blast- 
furnace and itt effect on the furnace itself is* also discussed by 
J. E. Johnson, Jun. 11 The effect of the* enrichment of the blast 
by addition of sufficient oxygen to bring up the contents to 23% by 
volume is calculated by H. Blome. la The increase of oxygen increases 
the heat in the mcltidg zone and reduces it in the shaft of the furnace, 
and can only be used with advantage on furnaces working with waste 
gas at a high temperature, and with charge so arranged to allow an 
increase in the indirect reductvm of the ore. In these cases advantages 
will be obtained from a lowering of the waste gas temperature, a 
reduction in the carbon required for direct reduction, a reduced 
consumption of gas for ’heating the stoves, and reduced power for 
blowing. 

The present tendem v is to increase the temperature of the blast in 
many iron furnaces, and in the manufacture of spiegel and ferro- 
manganese the maintenance of high blast temperatures is of particular 
importance. There is frequently, however, a very marked drop in the 
temperature of the hot blast between the stoves and the furnace. This 
is affected by the size and length of the hot blast mains and connections, 
thickness of the linings, volume and temperature of air passing, outside 
temperature, ejx\ R. J. Wjnor 11 points out that insufficient insulation 
is the cause of this loss of heat and makes suggestions as to better 
methods of insulation. 

The heat balance of a blast furnace stove has been worked out by 
R. S. (r. Knight ; u the final figures showing on the credit side, sensible 
heat iii the gas 73' heat of coin bust ion of the gas 02*7 and on the 
debit side, heat taken by blast <>3‘3 heat taken by moisture in blast 
2*6%, heat cariied off by the products of combustion 2D 1%, and heat 
lost by rnliation 5 O '. 

The cleaning of blast furnace gas has received a large amount of 
attention, and (\ C. Lynde 1 5 shows that by washing the whole of the gas 
frflm blast furnaces, economies are secured m cost of operation, upkeep, 
relining of stoves, coke consumption, repairs to boilers, etc. The 
Brassert-Racon washing 'and drying plant is described, and details 
are given of the mode of operation. At the South Works of the Illinois 
Steel Company, 1 * the whole of the gas produced by the blast furnaces 

11 Mech. Until Ntrr, 1915, 30, 188 See J , 1915, 997 

11 Stahl and Enen, 1915, 35, 1028; J f Iron am! steel Inst , 1916, 93, 331. 

1J Trans . Amer InA Mi n Eng., 1916, 53, 373. 

I* Carnegie Schol , Mem , Iron and Steel Inst , 1916,’ 7, 83. 

15 Blast Furnace and Steel Plant, 1916, 50, 462. 

16 Iron Age, 1916, 97, 53. 
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is washed. The Br assert two-stage system is used, in which vertical 
towers are employed, each tower being capable of dealing with the 
entire gas output of one furnace. Since the whole of the gas has been 
washed it has been found jio.ssible *to maintain a temperature of 
1200 F. from stove* whn h gave a temp eruturc # of 8(H) 0 F. onlv with 
unwashed gas. #The relative advantages of the dry hot and the cold 
wet methods of ileanimj blast 17 furnace gas are discussed b\ L. Bradley, 
II. I). Egbert, and \V. \V. Stmni', and the dr\ hot method* are shown to 
have many advantan ■* over the wet met Rod*. The electrical precipita- 
tion of du*t in bla*t furnace lms-'s bv»the Cottrell system has been used 
at tjie works of the Bethlehem St eel. Computer, and this was described 
bv its inventor 1 * at the annual meeting of the American Institute of 
Kleitrieal Engineers. The* prim I pie on \thich the success of this 
process depends is that if a needle point be placed opposite a Mat 
metallic* plate, and the two be c»*ine< t< d with the poles of a high- volt ago 
direct-current supply lim\ the ga* mob** ules b -tween the point and tTio 
plate are r harged with electricity and any dfl*t partnjps are similarly 
charged, move towards th ■ {flat - and *ti< k to it 

The possibditv of recovering potash from blast furnace gases is 
of considerable importance m \u-w <>f th<- piesent sluntage, and (’. 
Catlett 1 * gives some ajiprox'mate estimations of the Amounts which 
could be s.ivi *1, chiellv a* potassium cvaiiicb-. The re sults %f investi* 
gatmns on th*- r -*>\*-ry of potash from blast furnaces published by 
K. .1 Wwsor 10 an* disnis-e«l hs (’ Cuth-W il The invest igations were 
arrii'd out ehi*-My at the furnaces of th<* Bet Ideheiy Stcc-1 (Jympany 
vher**, during an examination of tin* eUien-m les of the stoves, an 
analysis was made of the Jin* yellowish Jume obtained from them. 
'Fins fume was found to contain 15 of water-, soluble potash. Bre-war 
prices did not justify th** i **overv of th - potash, but since*the com- 
mencement of tin* war. tin* dust has b • undisposed of at a good nrofit. 
The po f ash (barged into tie* forme *as constituents of ores, f nyls, 
and fluxes* finds it* way out, in chemical (ombination m the slug,* 
as cyanide or oth<*r volatile or inflammable compound through tho 
iron and cinder notches, by liquid exudatioy or decomposition from gas 
round the tuyeres, coolers, etc., by combination with the brickwork, 
as an accretion in the form of cyanide, and bv evolution m th*: gas. 

17 Hull Amir L\A of Ml, i /;«,/, 101*7, 122, L'o'* 

:a Iron Apr, 191 o, 05, It!) See a!po J , 1910, 110 

19 Iron am! Coal Trarfn Rmm , 1 > 1 f» , 03, 151, fron* Mu/m/m (uit rt' Ilnord 
Baltimore 

20 BuH.'Amf. I nil. Min Knp ’l 0 !?, 121, 1 


21 Ibvl , H.'J. 
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[ri th<? gas-cleaning practice at J>outh Bethlehem there is a loss in the 
primary washed of over half the total potash chalged, or about 12 lb. 
p r ton of pig iron produc 'd, and it appears tli.it about two-thirds of the 
potash charged is now lost in the’ wash waters and stack gases. 

The treatment of Hue dust to render it suitable for subsequent blast 
furnace treatment lias received some attention. ( The Baggaley 13 
process consists in mixing it direct with molten iron. About 300 lb. 
?an be treated per ton of non used, and the product is said to be suitable 
[or remelting at a minimum Cost. The sintering plant of the Indiana 
“steel Co., for the treatment of line dust is describ'd by If. C. Kstcp.** 
Fibs plant eon-iists of two rotai'y ki)us 00 feet long, and 9 feet m diameter. 
I’ll 1 (bio dust enteis at one end and slowly moves to the discharge end, 
die kilns rotating once pev minutm Coke-oven gas is used as a fuel, 
the gas bumei bung introduced at the lowei end. A scraper chain is 
provided in older to assist the pa-sag v>f tne mat -rial through. the kiln 
uhd prevent it stn king to the sides. A biiquettmg press 31 suitable for 
dealing with ilue-dust is* also desnibed. The economic handling of 
blast fuinaee slag is an impoit.mt item, and the Croxton chain 
system ol handling blast-film. ieo slag is deMiibcd and illustrated by 
F. L. ib'ent i-s. 3 ’ The slag is inn into beds across the bottom of which 
heavy elrbns U’v laid m parallel lines about 30 inches apait, with the 
;nds extending upwaids and out. of the bed. Alter a time the ends 
>f the chains aie attached to a ciane and [lulled out through the slag, 
thereby breaking 0 up into junall sizes which can easily be removed. 
A large amount, of slag can be handled bv t his svstem with the minimum 
uuount of dust and the avoidance of the disadvantages of steam which 
irise from the granul.it nuVof slag by means of water. 

In foundrv practice nueli attention has been paid to the introduc- 
bon of iifbn turnings and seiap into cupola charges, and also to the 
.lit rod net ion of steel s< tap 4 for t-he manufacture of semi-steel. A 
machine has been designed by the Stonehouse Works Company** 
West Bromwich, for bundling stnp cuttings, scrap, apd swarf'. 1 A bundle 
is made and withdrawn in two minutes, 2 horse-power being required 
to drive the machine." The use of pressed cast iron turnings in the 
mpola charge lias been dealt with by R. Fiehtner 27 in a series of articles. 

2* Iron Trade Ret 1915, 57, 35S 

« Ibid , 1915, 60, 1021 

N Iron A'jr, 1010, 07, 372. 

2S Ibid , 1915, 06, 159(3 See nUo Iron Trade Rerun', 1915, 56, 1318. 

89 Iron and Coal Tiades Rene to, 1910, 03, 155. 

eT Stahl utul Risen, 191(3, 36, 77, 191, 311, 411, 507. Iron and Coal Trades 
Review, 1910, 93, H5. 
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The results of experiments e.irn *d qut indicate thnt well pressed 
briquettes of cast ir«Ax turnings can b * economically remelt ed m cu*polas. 
Excessive loss wa* not found to take phuv with chaises of pig and scrap 
with 30 bnqu -ttes, although tin* t*>tal ln.->> of non increased pro- 
portionately to tli'* addition of briqu *ttes and t he proportionate loss of 
silicon lner.Ms *d#with additions of biiqu*ttcs ; tin* loss of carbon did 
not materially dart-use nor did the amount of sulphur absorbed. 
The saim* subjet t reeeiwd attention fiom .) \ M u t [>hy *'* m a paper read 
b.-fore the Am mean Foundrym *n’s Asportation at (’lew-land, September, 
191b, in win* h tin- practice of tut roikicmg borings and steel chipping# 
intc^the cup'ila inside lengths of ir>>u pi|V is des< rib' 1. 

The manufat ture of s -mi st ■ l h\* tli * intiodiu'ion of steel scrap 
into cupola charges has be -ifdescnb d b\ l)*Mi l/iim'' and V. A. Dyer** 
who give details of tin* r ‘ipurement ■» to b» met ami the tests obtained 
from suitable chaig-s. R*ulU obt urnd on a pnntnal s< ale by the 
addition of v. living quantities o{ ste-1 snip to cupola charges Hie 
given by (». S K\ans,»‘ who show- that tin* chief eajj.vs of failure ill 
tlm piodm lion of senu-steel’are lack of p i • »] > • i attention to the cupola, 
improp -r cotupout ion of mixture, and imorrei t pouring temperature. 

(1 llaiNtou 1 gi\> s tin r- suits of an m\ e>tiga1 urn of liquid con- 
traction in < i-t non, in whn h In* s 1 1 c ) \* thaf a cast •iron #f a given 
compilation hi a cettam in mm of la-ting 0 nipejuture to* produce 4)1 
.solid, ( 1 - 11s , aw ' strum: casting free fmni liquid coni ia< tnui. The 
lion us*d m t h ■ <\]) , iim‘nts contained abmii ll , silicon and 1 t 
of phosphonis R II , '>hnt h ** show s, in ,1 pip. 1 on # sulphur yi malle- 
ubt • cast iron, that 1 outran’ to t h < * opinion geueiallv held, Mul[»hur 
is not remo\. d dining the (pdinaiv aim iimg proeess for the manufac- 
tu 1 e of m alb-abl * c.nt non. Wlem conditions ir * such that the casting 
is oxulis. d, sulphur tends to segregate into the unoMdised portions. , 
1 h * author al-o states that sulphur < D > e s not appear to have ary 
markedly injurious ctf. < ts on the pn- •* t until about O' In , is present, 
but that Higher p^ri rntages give unsutnfar lory bmdmg tests and lout 
del!e< tions. In tin* disemuon \V. U Hatfield pointed out that the 
average peie- utag e of sulplnu m R aiiimg malleable cast iron is about 
0 3 


21 J Lon nnd St, el Inst , 1917, 95, Itl'C 

Li Tutus Amu- foundry no Vi Aston , 1917, 25, OM 

30 Iron J/e, 1919, 97, 01 1. 

31 Ibid , 1919, *97, 1011 

32 Carnegie Srkol. Mem., Iron and Stef l Imf , 1919, 7, 05. 
* 3 J. Iron and Steel Inst., 1910, 02, 111; J , 1915, lUll\ 
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. Production of Steel. 

* < ♦ 

The development of the metal mixer since 1873 is dealt with by 

C. Thompson.* 4 The usual capacity in this country is 150 to 300 
;ons, although the FJbbw Vale Works has one of 750 tons. Producer 
;as is mostly used in this country for heating the mixers whereas in 
Vmeriea natural gas and oil fuel are most commonly \fsed. Mixers are 
'ound to give a surprising uniformity of product, the silicon and sulphur 
>eing reduced. The reduction of sulphut is due to the formation of 
nanganese sulphide, which rises to the top and passes into the slag. 

The loss of iron in the mixer is Estimated at 0'5'Z in unfired mixers 

% ■ j 

md is probably very little higher rn gas-fired mixers. A report dealing 
pecially with the design and sizes of metal mixers is given by F. 
Ipringorum 84 in which the cost of upkeep and working is dealt with. 
Comparative cosjs Qf firing with blast-furnace gas, producer gas, and oil 
uel are given. ‘ 

Data showing the production of acid and basic Bessemer steel in 
he United States and in Great Biitain are given bv H. II. Campbell** 
phich indicate that the acid process is being gradually displaced by the 
)asic process. The method of shortening the blow in the Bessemer 
lonvertcr by tin 1 use of roll scale is discussed by A. Patton and F. N. 
Speller, 37 ,v who ‘conclude that better steel, increased production, agd 
ower costs are obtained by its use. The best wav of charging t lie scale 
s found to be into the empty vessel, before the charge 6‘f iron is poured 
n ; the iron used should be somewhat higher in silicon than for ordinary 
vaetico Tin* addition of roll scqle has been in use at the Ohio Works, 
Youngstown, for the last twenty years, when' the increased production 
las amounted to about 25 "J. The natui*' and amount of the gases 
sailing from converters rtVo shown by G. Butz 58 to depend on the 
mpurities present in the iron, the weight of air required in the 
irocess, and the temperature of the gases. The author calculates the 
io%t-cncrgy evolved during the process and shows that if only 10 / 
>f this heat could be utilised it would reduce the cost’of ingots by nearly 
Is. Gd. per ton. 

The method of manufacturing pure iron in the open-hearth furnace 
s described by II See. 39 The charge consists of 15,000 to 18,000 lb. 

34 Iron ami Coal Trades Jtevuir, 11115, 91, 33 

33 Stahl und lu.ien, 1915, 35 , 825, 825 ' J Iron and Steel Inst , 1915, 92, 262. 

33 Iron Age , 1910, 08, 302. 

37 Bull. Atner Inst. Mtn. Fug , 1917, No. 122, 139 

38 Iron Age, 1915, 05 , 618. ‘ 

38 J. Assoc.^Fng Societies; J. Iron and Steel Inst , 1915, 02 , 277. 
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of limestone and 150,000 lb. of mixed jjig iron and scrap. Oxidation 
of impurities is partly effected bv additions of iron ore, lnit the furnace 
used is also equipped with flir blast to assist this oxidation. Seven to 
eight hours is occupied in the melting down of the charge, the air 
blast is then turned on and iron ore added from’timc to time until 
the impurities are, reduced to mere traces. The average time occupied 
per heat is twelve hours, and aluminium is used as a deoxidizer. A 
typical anal vms is gi\ en as follows : (’001, Si 0 00 1 , So 025, P 0 005, 
Mn 0 025%! 

Various improvements in the design of details of oj)en*hearth 
furnaces have been described, imluding#the Schumann 40 device for 
reversing the directum of the gases. • This device is controlled- bv 
a clock, t he hour hand of wluch forms a contact operating a solenoid 
and raising a plunger which opens a four-wav valve and controls the 
passage <}f air and water m*a j^ip* svstem. The IMair 41 method of 
reversing hv means of brick-lined tub's is also described. « 

An illustrated de-a riptmn of the Wiegaivl 41 chain screen doors 
for furnace opmings is giv-n • Tiles • consist of strandVof steel chain 
freely hanging from a bar m Midi a manner as to form a continuous 
curtain. This uirtmn, hung b>fore the op.*n door of the furnace, 
hinders heat and g.i^ *s from l i\mg the«Vunace and cold air "from 
entering, and at the sinii' time protects the workmen fiom {lie glare 
without off-ring t anv serious obstruction to the intioduetion of' 
tools, etc.. The Orth 4 * s\st"ni of reinforced concrete for open-hearth 
furnace roofs is d- •serib d,* and it is stated that by tin* introduction 
of this method the number of heats p<*r root has been* mcrcasccf from 
387 to 537. 

The essential features of darker brick arrangements in regenerators 
are discussed by \\ A Jansen, 44 who shows that they should offer 
a maximum area for In'at absorption and a minimum retardation 
to the flow of gas. The faeilitv with vthieh cleaning operations can 
be carried out is wn r important. The design of regenerators is dcaH 
with, and it is shown that length, breadth, and depth are important 
factors. Silica bricky although more expend vo* are more cllicient 
than ordinary firebricks. The question <>f the deterioration of refractory 
materials with special reference to open hearth practice is the subject 

40 Met and Chtm. Eny, MMU, 14, 111 

41 Iron Trade* Re new, 191(5, 58, J'ls , 

42 Met. and Chem Erie/., 191 5, 13, 875 

43 Iron Aye, 1915, 98, 12H* 

44 America * FountEymen't A*tO'vat ion t Sep*. 1915. J. Iron and Steel Iiut., 
1915, 92, 278. 
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of an investigation by II. B. t Crenshaw. 44 The principal causes of 
dcstfuction in the various parts of op»n hearth furhaces are enumerated 
and the elbs ts th«*y produce are discussed. In the roof of the furnace, 
which is the most vulnerable 'part, all the erosion which occurs can 
be attributed to the effects of abrasion, volume, changes, and the 
action of lie.it and fluxes. The principal soincc of trouble is the dust 
which is derived partly from the producers and paitly from the charges. 
The detciioi.il ion of the port blocks a,tid regenerators also receives 
attention. In the latter, tin* dust is paitieulaily tiouhlesome and this 
is specially the case m basic furnaces where the dust consists mostly 
ol ferric oxide and lime, deii\ed from the charges. In a second ppper 4 * 
on this subject, the same author deals blither with the deterioration 
of the regenerators and rc*ofs ol opendi *ai»th furnaces and also discusses 
the refiactoiics used in blast furnaces and cupolas. The standardisation 
ol refnictuiies'is'disciissed under thy following heads : Mineral com- 
position, permcabilit v, resistance to temperatuie changes, dilatation, 
peimanent expansion <and contraction, haidness, toughness, and 
crushing strength. • 

The insults of experimental work on diffeient forms of burners 
used ‘for powdeied coal as a iuel ioi opeu-heait h furnaces are given 
by ('. >[ (Jac|d, 17 who smtis up the chief points as follows: (1) The 
fuel is burnt above the hath and all the heat contained m the coal 
is instantly developed in the furnace; (2) as the path of the flame 
is in one direction, all paits^of the furnace aie maintained at the same 
temperature ; (2) on account of their Ins’ll radiating capacity, the 
infinite number of minute ml, indescent particles in the powdered 
coal communicate the knit by radiation and not by coiwection, and 
it is not neeessaiy tlnpeforc to bring the suiiounding air to the 
temperature of the coal paitieles ; (1) all the heat in the waste gases 
is conceived and can be usud m the production of steam. 

The development and use of modern waste heat boilers in connection 
\Vith open hearth steel furnaces, etc., are dealt with by A. D. Piatt 4 * 
In modern wastf heat boilers an induced draught is used to produce 
the gas velocity naoesdary for a satisfaetoiy late of heat transfer; 
in some eases this improves the operation of the open hearth furnace. 
In the case of open-hearth steel furnaces the power obtained by using 

Aj Carneg w Si hoi Men , I/on and Stef List., 1916, 7, 18. 

4 “ Ibid , 1 : 2 ; 

47 J. Franklin Inst , 1916, 182, ILM ; J , 1916, L0fi5 

43 Amer. Soc. Mech. Eng,-, Met. and Chem. Eng., Ulli, 15, 6l’G. Ibid , 1917 
16, 27. 
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the waste heat is equivalent to a reduction of from ltd. to Is. per .ton 
of steel produced. dim tirst installation of boilers for* utilising # tl\e 
waste heat from opeudmartfi funuees m th* bint d States was put 
in operation m 1910 at the South Clue teo’W'ork" of the Illinois Steel (V 
The results of a month’s t *st -dmirl an output «jf 190 boiler horse- 
power diirim; the turn. we h- at with uas at a temp ratur*of 1 lbO (' . 
and cut oura-j »1 the installation of othei boilers (' ,) Bacon 4 * deals 
with tin* cus'‘ of an installation of t w *nt\ -eijht bm 1 U", m wliuh the 
heat recovered is about *22 of tin* heat m t h • iml diam d into the 
prodtie-rs, or from bbOOOOO to 2,2oo 000 B 111 1 pei ton of in not" 
a (J a,, count of t he duplex piocesf as i allied out at the wanks 
of the b u kawamia Si l ( ompanv m X^w -n b\ (i B \\ at ei hoii"*e ' 
The plant comprises 1 2 cu po].f", 1 1 2- ton * on v* i ( u ", 2 mi 2<>0 and 
3* X ) i ons t . " p a t > v ’1 v, 2 lai ne t lit inn fui nut - and 8 stnlmnan 1 00 ton 
furnans F F. bnirs jl d ab'wiUi theduph \ ]noo s' in a papei read 
b ‘foie the International Knnm< < mm ('onjjuiss at San luam n n, and* 
»t.it s t h it t li ■ pi or -ss short 'Ms t h * dm it mu M i h ■ pm it'n at ion m t he 
op Midi *art!i bv ab .ut, five sixths. 11 [| ( ampb -11 k - show s t hat the 

Dun! k Y pioe >ss produe -s mm * "i iap thm it coiisuni s, and that this 
ind'pu'lune of s, iap uipph has ni id * it po^ibb to pro iu< e ‘steel 
as clmaplv as m th* <ou\u*r in lim-Vi! efpupp -d •] >1 a n t « *l'he 
details of the | )upl >x pr. >e, ■>" ale aUo di"i ii"" ‘d b\ vanous «mthois, 
and S S \lait in ,J ,d • ils w it 'a t In- ( ondit n uis n < ssai\ f« *r tin sin « i s.sful 
Working i £ th* pio, lie pi.ints out ^t li.it sulmyliarc op ‘rations 

L the B's^unu plant should pmvul • an anipl ■ supply of m« tab and 
advocates tines 20-ton ( on vert u s wlmr* oO-toii op n-heaitli fmnat*" 
are employ 'd It is n t ssan that t h * in tel should <ontain sulhcnuit 
heat-piotbu ni'j el uncut" to pi -vent skullnm m the duplex ladle, xvliile 
for rapid working in th * opui-heaith the nmtal inimt b- dnfr^ed at 
a temp u.iture n *ai the corre, t op ui-heart h *t appimi t mperature. d im 
function of manctanese m the duplex pr • is shown bv .j 1 IVvioim* 
to b ■ of freaTu lmpo^tanec than in the * .-tiamht ” open-hearth process. 
Th ‘ "im- author points out that m order to carry’ out tlm pro( ess 
Odmoiun ally, lame unfts situated dose tom tJif-raiV necessary in order 
to reduce w'astc and labour < osts. 

Am/r, Iron and Stef l I n+t . , Iron Age, 1915, 95, 1319 J. Iron and &teel 
I nt t . , 1UI1 92, 271* 

90 Iron A iff) JUKI, 98, 991), DM5. 

51 Met. and Chem Eng , 1915 , 13 , 050 . 

62 Iron A if I', 1910 , 98, 149 * 

^ Ibid , 1915 , 95 , 75 . 

54 Met. and Chem. Eng., 1915, 13 , 397. 
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The relative merits of the various agents used for the deoxidation 
of Steel have? been studied by H. M. Boylston!** The effect of the 
following deoxidisers received attention : ferro-raanganese, ferro- 
silicon, ferro-carbon-titanium, ‘carbon-free ferro-titanium, and alumin- 
nium. The first shries of tests was carried out with raw converter- 
metal and the second series with 0’5'/ carbon steel. As a result of 
these experiments, no startling differences were observed by using the 
different deoxidising agents ; the result^, however, are not conclusive, 
although judging by the soundness of ingots produced, the following 
is the order of merit obtained : aluminium, ferro-silicon, ferro-titanium, 
ferro-carbon-titanium, ferromanganese. 

A. W. and H. Brearley 66 deal with some properties of ingots in 
which they consider crystalline structure»aiul its effects on the solidifi- 
cation of ingots, shrinkage and contraction cavities, casting temperature, 
etc. Some interesting results are recorded from experiments on the 
solidification of wax which are us »d to illustrate the mode of solidification 
of steel ingots. Two papers dealing with steel ingot defects are 
published by 3 . N. Kilby, 67 in the first mf which bottom casting, top 
casting, and tun dishing for top poured ingots are dealt with. In the 
socorfd paper it is shown that a good percentage of the defects in steel 
ingots £ome .under the following heads : — Pipe, segregation, occluded 
slag, fluxed fireclay, lappiness, cracks. These defects are dealt with 
in detail and tables are given showing the relation, between speed of 
teeming and number of cracked ingots produced. 

Physical Properties, Heat Treatment, etc., ok Iron and Steel. 

An interesting paper*on the use of meteoric iron by primitive man 
by G. F. Zimmer 68 includes a table containing all tin* well known 
meteoric? irons, siderites, and siderolites. 

F. C. Thompson 66 contributes a very important theoretical paper 

on surface tension effects in tfhe intcrcrvstalline cement in metals and 
♦ ..... * • 
the elastic limit, in which he adopts and utilises thortheory that surface- 

tension forces act within the amorphous modification between the grains 

of a metal. By this 'mean? an explanation of elastic limit, yield point, 

and the chief effects of strain is obtained. In a further paper by the 

same author 60 on the, influence of surface tension upon the properties 

• • 

65 Carnegie Schal. Mem., Iron an<( Steel Inst., 1016-7, 102, 133 
« J. Iron and'Steel IntL, 1016, 94, 13/ 5 J., 1016, 1018. 

Ibid , 1916, 94, 103 ; 1917, 95, 69; J., 1017, 530. 
w Ibid, 1916, 94, 306. 

“ Ibid. ,1916, 93, 155. . » Ibid., 1917, 95, 155. 
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of metals, especially of iron and steel, various questions which arose 
during the discussion *of the previous paper are dealt with and s#me 
effects of surface tension on*steel are described. 

J. E. Stead contributed a paper on the inlhience of some elements 
on the mechanical properties of steel, which gave rifle to a considerable 
amount of disru^ion. The elements considered Vo re carbon, phos- 
phorus, sulphur, manganese, silicon, copper, and tin.* 1 A bibliography 
of literature on tin* relations of chemical composition and physical 
properties of iron and steel is appended to the paper. 

\V. Austin** gives the results of some experiments on the in till once 
of oxvgen <Tn some properties of pure ir<*i for which the specimens 
were prepared bv melting iron and iron oxide \A a small (iirod furnace. 
No difference could b • d-*te< t •*! between the nu'lt ing points of pure iron 
and the specimens containing 0 28'^ oxygen. The material can be 
forged and rolled, the latter operation being carried fmfr above %0° or 
between ToO 3 and 85n° (’. Dillicultv in working the material wa% 
experienced in the neighbourhood of 900°. Contrary to expectation, 
the oxvgenated metal resisted atmospheric corrosion qfftte well. The 
oxygen content of non andsted and itseffect on their properties have 
been studied by J. Allen lhckard,** who has previously reported on 
the oxygen content of the open-hcaith steeWo» Tls* steels now examined 
and the oxvgen contents found are as follows : Acid Bessemer, 0 006 
to 0018; basic Bessemer, 00K> to 0 ( >77 , crucible steel, 0 001 to 
0 017 ; wrought iron. 0*130 to 0 rod ; muot iron, 0 020 to 0 002 ; cast 
iron, 0017 to 0 021 About O’ 10, 3 of ferrous oxide is.soluble in liquid 
steel nearly free from other impuntie.f. Oxygen when presentHo an 
extent exceeding 0*01 tends to produce brittleness under shock. 

The nature of the scale wtiieh is formed on a 3 to 1 ; nickel steel 
on heating to between 800 and IKK) 5 C is described by J. K. •Stead,* 4 
who shows that the concentration of niukel in the outer layers of 
nickel steel when long heated at about £00 1000° ('. is due to mter- 
diffusion cf*ron and nickel and the removal of iron as oxide at tlfb 
surface of the metal. The oxidation follows tin* crystal junctions 
of the metal and the grains become Murroundad by oxide. As a result 
of the above observations, experiments were carried out on tlu* reduction 
of oxides of nickel and copper by means of iron, which showed that 
solid iron is capable of %‘dueing oxides of nickel and of copper with 

61 J Iron and Steel Inti , 1910, 94, 3 , J , 1916, DO. 

62 Ibid , 1913, 92^ 137; J , 1913, loll. 

65 Carnegie Schol . Hem., Iron and Steel Inti , 1916, 7, OK. 

w J. Iron and Steel In*f. t 1916, 94 , 243 ; J , 1916, 101K. 
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the formation of iron oxide. This interchange is not confined to 
the*fiurfaecH <h contact, but extends for a considerables distance from 
the surface* of the iron, suggesting that tlier.* is interdiffusion of iron 
and nickel and iron and copper and of the oxides of these metals. 

The question o\ tin* occurrence and influence of nitrogen on iron 
and steel is the subject of a paper by N. Tsehisehewski (Tomsk) 
in which our knowledge of the subject is increased ; at the same time 
the evidence put forward is still insufficient- to decide definitely whether 
the small quantities of nitrogen met with in commercial iron and 
steel have serious injurious mfjuenccs on the mechanical properties. 
The author suggests thatMiitrogen is introduced into steel by the 
addition of forro-mangfinese, fvrro-silicon, and aluminium when these 
arc used as deoxidants a/id proves tin* existence of manganese, silicon, 
and aluminium nitiides as definite compounds. During the discussion 
of the paper d. Stead indicated that the results of an elaborate 
^research on tin* effect of nitrogen on steel may be published shortly, 
as work on this subject is being earned out by a small self-elected 
committee of members of the institute., 

The gases occluded in nllov steels have been examined by J. W. 
Donaldson*"’ who finds that tin 4 volume of the gas dissolved in alloy 
steelu diminishes, according sis to whether tin* special element is nickel, 
silicon, chromium, or manganese. The nature of the* dissolved gase* 
is similar to those of ordinary steel, except that silicon and manganese 
decrease the amount of carbon dioxide present, while increasing the 
amount of hydtogen. Chromium tends slightly to increase the amount 
of nitrogen. The largest quantities of g.is are evolved in the neighbour- 
hood of the cntirul points or over the critical ianges, tin* special steels 
behaving like ordinary carbon steels m this respect. 

TluvfTect of slag inclusions on t-hc structure of nickel steel has been 
studied by F. Oiolitti and «Zublena 47 The steel contained about 2% 
of nickel and the light grey inclusions were found between the ferrite 
borders and separate from the pearhte. After heating to 1000° for 
four hours the inclusions were no longer separated from the pcarlit-e 
and after heating toilOtf 0 and 1 UK) 0 the inclusions were not surrounded 
by ferrite. It is thus possible that the injurious effects of slag 
inclusions cai\ be eliminated by suitable heat treatment. 

Certain inclusions in steel have been studied by A. McCance,** 


es jbui, \9ir»,oa, 47; J., imr., img. 

c6 Carnegie Schol Mem , Iron ami Sieel hiif., 1916, 7, 41. 

67 rat Zeits Met tihg , 191 4, 7, 95 ; J , 1916, 257. 

68 J. West of Scotland Iron and Steel Ims f ., 1916-17, 24, 55. 
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who shows that very often the light coloured inclusions which are 
considered to be manganese sulphide consist of mtngancse «nnd 
aluminium silicates contanflng manganese sulphide in solution. A 
sample of the scum winch sometimes flouts on the surface of molten 
ftt 'el was found to be similar in composition, h\ft with the ferrous 
oxide partly rcplat ing the maiman. se sulphide. *Manv non-metallic 
particles found m are of the order of OtHil null in diameter and 
their rate of rising m tin* steel is so slow that tln*v ai>- largely trapped 
in the solid metal 

G. F. Comstock' 9 abo points out that all tin- light grev inclusion* 
in steel are’not nece-^.irilv mangam se sulphide. ,ts iron oxide may 
aasumT a similar appearam <• The L*st method of distinguishing 
the two is l»v means of a boiling solution of, alkaline sodium puuate 
which darkens sulphide imlusnuis lmt l\i\,s the oxides unattached. 
The same author 70 deals witli#the pres -m e ol uluinirta *in steels Ho 
shows th.it the dill Tcnre*, b gw, en un lusmns of alumina and of ordinary# 
slag m st 'els are as follows; Mununa is \er\Jiard to polish without 
pitting, w lie le.is sih. it s tak - \ eood jjolish , siln ates are*alsu i loimated 
in the due. t ion of i oil mg oi forging w h< r< as alumina par t n les are not ; 
silicate inclusions aie fie.juentk ..f huge M/e while alumina particleH 
ar * not , and t h v d > imt s * un to coah sc ■ ui4<> |a»g- bodies even when 
closely gi nil j) ‘d tog 'tli, u V S.m\,ur 7 ' follow s this investigation 
b\ the exannnatioii of a iu.d>r of sumphs of theinut non melted 
with aluminium and w it h alumina, and . onlirms lomstor k’s woik bv 
•bowing that alumina un lunons < ,m l>e detec ted uii<h*r 4 the mu roscope 
f*">rn tlu* c>ther nnliMoiis b\ then sm*ll M/e, their daik coloiftfion, 
and more* esp a iall\ l>\ a compl, te abseiu’e of « legation in the direction 
of rolling or forging • 

An interesting note on the carburisation of iron at tem peatmen 
of about ol>U' (' in blast furnaces gases 1ms b *en communicated by 
T. H Byiom, 73 who dio.ved that when n^ui was exposed to tlie u< ion 
of these gusi> # carbide of iron was formed; in some rases the amount? 
of carbon on the ouTude layers reached m-arlv 7/ . ('onfirmatory 
experiments carried out bv J E. Stead are « No* described and an 
interesting discussion followed the reading of The paper. J. E Stead’* 
has since examined the etT*ct of blast furnace gas -s on wrought iron 

88 Bull Anar I nst ^ f>n Em/ , 1916, 2103 

70 Met and Cfum En 7., ]<»]*, 13, H91 , ,/ , 1916, r>:> 

71 Met. awl ('hem Em 7 , 19pi, 15, 1 19, J , 1916, 929 

72 J Iron and Stttl I nil , 19ir>, 92, 106 ; J , 191.>, 1012 

n Ibui., 1916, 94, 2 19 ; J , 1916, 1018 
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*fc temperatures between 400° and 500° C., leaving the iron exposed: 
to the action fcf the air for nearly two years. The results show that 
the iron itself is not carburised under the&e conditions, but iron scale 
and magnetic cinder react with carbon monoxide inducing carbon 
to be deposited on r the surface. 

The results of experiments on cementation by gas under pressure 
arc given by F. U. Langenbcrg. 74 The pressure furnace as used in the 
Harvard University is described, and the results obtained by the use 
of illuminating gas and acetylene show that no carburisation occurred 
below 720° C. and that at the y-fi range sharp breaks in the carburisa- 
tion curves occur. The effect of pressure on the degree of Carburisation 
wafr. ascertained and whs found to vary at different temperatures in 
the case of illuminating, gas. There aru also indications that after a 
certain pressure is reached, further increase of pressure will not cause 
additional absrtqltion of carbon by ttye iron. 

» A new thermo-electric method of studying allotropic changes in 
iron and other metals i? described by C. Benedicts. 78 In this method 
the metal to t>e investigated is moved in the form of a wire with constant 
speed through a small furnace, the maximum temperature of which is 
known ; between the free ends of the wire an electro-motive force 
may appear ;f molecular elronges occur in the metal at temperatures 
below the maximum. 

A sensitive method for the thermo-electric measurement of the 
critical ranges of pure iron is described by G. K. Burgess andH. Scott, 78 
and the results, of the observations are given. An apparatus for the 
measurement of the electrical resistance at high temperatures and its 
application to the determination of the critical points of iron and steel 
is described by 1). Saldau. 77 Results of the determination of the line 
of transformation and of the solubility of cementite are given, the latter 
showing a straight line. Iu the y-range a new boundary line is indicated 
at 980° 0. 

• An electro-magnet method for determining the critical point in the 
heat treatment of steel is described by R. B. Felir, 79 the main features 
of which are the une of a source of magnetic flux located outside the 
furnace, a small test coil slipped over the outside end of a small diameter 
steel rod which is in contact with the steel undergoing treatment, and 

»« Ibid., 1917, 05, 129 ; J., 1917, 530. 

78 Ib>d ., 1916, 93, 211 1 J , 1916, 36,2. 

« Ibid., 1916, 04, 258 ; J., 1916, 844. 

77 Carnegie Schol. Mem , Iron and Steel Inet , 19W, 7, 195. S©e J., 1916, 1116 ; 
1917, 1010. 

78 J, Iron and Steel Inst., 1917, 05, 203. 
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a dead-beat galvanometer in the test coil circuit for indicating the change 
of magnetic properties. • « 

The results of an investigation on the properties and microstructuro 
of eutectoid carbon steel and tin* portion and length of Ar. 1 and how 
these are affected by the conditions of heating and cabling, are published 
by H. M. Howe apd A. (x. Levv. Tf The same authors deal with the 
influence of quenching temperature and time of tempering on the 
properties of eutectoid carbon steel. 10 

The determination of the cementite line in the iron-carbon diagram 
has been carried out by N. Tschischewsky and N. Schulgin' 1 by etching 
sections at High temperatures in vacuo, 'ifhe arrangements necessary 
for the work are described, chlorine being used*us the etching reagent. 
Detailed results are given wtfneh again imitate that the cementite 
line from 700 to ll.'JU° (\ is a straight line 

K. Honda and II. lakagi* * Jiavo determined tlfV transformation 
temperature of cementite and show that on cooling, the magnetic 
transformation begins at 215° (J. and on heatyig. it ends at the same 
temperature. The transformation takes place gradually, at least in 
a range from 50° to GO J C. 

The influence of heat treatment on tin 1 thermo-electric properties 
and specific resistance of carbon steels is dealt with by E. I). Campbell, •• 
who attributes the changes brought about by tempering and lyinealing 
hardened steel to tin* preeipitation of the carbides 

The transformations of special steels have been studied by K. 
Honda, K. fawara, and If.dakagi,* 4 the steels used containing varying 
quantities of chronnum, tungsten, molybdenum, and vanadium.* - ' 

•I. H Andrew** has earned out investigations of non-earbon-silicon 
alloys in which the procedureVloptcd w r as to^take a series of freezing 
cyrves of different, alloys under different conditions and to supplement 
tfu* results obtained by the micro-examination of the variously treated 
8p< timens. 1 lie results indicate that carbide of iron is unstable below 
700° on cooling, breaking up extremely slowly into a-iron and fr<* 
carbon. The photomicrographs show that carbide of iron separates 
from the melt even in<hc case of the alloy containing 9 80% of silicon 


79 Ibid , 1910, 95, 21o , J , 191(3, 1003 

50 Proc Amer Soc for Testing Materials, 1910, 16, Part II , 7 
J Iron nnd Steel /»,/ , 1917, §5, 1 H9 ; J , 1917, 531 
37 Ibul , 1915, 92 , 181 , J , 1915, 101 1 
6J Ibid , 1910, 94 , 308; J , 191(3, 1018 

84 Ibid , 1910, 93, 22t ; J . 1910, 8W 

85 Carnegie Srhol. Mem , Iron and Steel Inst , 1910, 7, 1 
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and- that this carbide can exi&t undecomposed down to a temperature 
which is in all probability about 1100° C. 

The heat treatment of large forgings is the subject of a paper by 
W. Beardmorc 1 * in which it \i shown that the principles involved are 
the same as those (vhich apply to small forgings. The object of such 
heat treatment is to confer on the forgings the least crystalline growth 
or the smallest grain size. At any given temperature the time the 
material is kept at that temperature, and the time taken in cooling it 
down, have a very important influence on the grain size. There is a 
limit in the size of the forgings beyond which a plain carbon steel cannot 
be used with safety and an adoy steel must be used. The effect of work 
is vWy-^mportant and there is an intimate connection between the gTain 
size and the amount of work during forging. II. H. Ashdown 87 also 
deals with the heat treatment of large forgings and illustrates the types 
of structure obtained in steels subjected" to various heat treatment by 
means of photomicrographs. 

C. 1\ San(\J)erg 88 describes his process for the surface hardening of 
rails. The process depends on the fact that if the steel whilst still • 
above the critical range is treated with air, steam, atomised water, 
or brine on the surface in such a manner as to cool it down moderately 
slowly, ‘the desired hard and tough sorbitic structure is obtained. The 
process is applied after the rolling operation is completed or, in a modi- 
fied form, on the surface of worn train-rails without removing them from 
the track. ,, * 

/\ t jlescripti(p\ of the Vickers surface-hardening process 89 shows that 
this process consists of the application of an intensely hot flame from 
an oxy-acetylene blowpipe momentarily to the surface of the part to 
be treated, the nccessrry quenching effect being produced by the 
absorption of the heat by the cold body of metal beneath the surface. 
The process is used largely for gear-tooth hardening. 

In notes on quenching, L. II. Fry 90 describes expenments carried 
out with the object of studying the rate of cooling^ in various quenching 
media and ascertaining the relation between rate of cooling and the 
physical properties obtainable in quenched and tempered forgings. 
The influence of the form of the object on the rate of cooling is dealt 
with and the relation between the quenching speed and the com- 
position of the medium. It is suggested that for rapidity of cooling 

88 Proc. Inst Mech Eng , 1917, Jan -May, 215 ; J., 1917, 459. 

87 Proc. Inst Eng , 1917, Jan.-May, 225 ; J , 1917, 458. 

88 Foundry Trade J , 1916, 18, 548. 

M Iron ami Coal Trades Review, 1917, 94 , 5. 

W J Iron ami Steel Inst , 1917, 95 , 119 ; J , 1917, 531 
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it is necessary to have intimate contact between fluid ^nd object in 
order to allow transfer of th$ heat from the object to the fluid, and a 
free flow to remove heated and vaporised fluid from the surface of the 
object. 

A great acceleration in cooling is produced by if forced agitation of 
the fluid. • 

C A. Edwards and H. Kikkawa* 1 have studied tin* effect- of chromium 
and tungsten upon the hardening and tempering of high-spepd tool 
steel, and have shown that the first effect of tempering hardened high- 
speed steels is to make them softer, but when they are tempered at 
higher* temperatures they again becoino ifardgr and after heating to 
614° C. they are much harder than in the initial Air-qucnchottfstate. 
Chromium in conjunction with* carbon is the eaVse of the great hardness 
of hardened high-speed steels ; it materially lowers # the temperature 
at which these steels can be air-haftlened. In the absence of chromium, 
tungsten raises the temperature at which tempering and annealing 
begin and in the presence of chromium it increases the intensity of 
the secondary hardening nirti raises the tempering temperature. 
Tungsten steel containing 18 / of tungsten and 0'()3/> of carbon can 
be air-hardened onlv bv rapid air-quenching from temperatures above 
10r>0° (’ Tlie maximum resistance to tempering and *the greatest 
degree of secondary hardening can only be obtained by getting the • 
tungsten into solution, and with modern high-speed steels this is not 
complete until a temperature of about 135(if (' is readied. 

In a further paper oil tTn* initial temperature and Critical cooling 
velocities of a chromium steel, (\ A Edwards** with J. N. Greenwood 
and II. Kikkawa confirms the^contention that ‘chromium imparts the 
property of self-hardening to steel. He worked with a steel containing 
about ')'/ <>f chromium and shows that tin; property of self-hardening 
is governed by the rate of cooling. The* critical cooling velocity 
however, varies with the initial tcmpcratifre, being much slower as th^ 
temperature *s raised. 

The penetration of the hardening effect, in chromium and copper 
steels has been studied by L. Gr<*net,*‘ wfyo concludes that copper 
increases the depth of hardening effect in steels and that the influence 
of copper in the presence of chromium is marked. 

The influence of carbon find manganese upon the corrosion of iron and 
steel has been studied by R. Hadfield and J. Newton Friend,* 4 who show 

91 lbvd m 1915, 92, 6 ; J , 1915, 1013 
w Ibid , 1916, 93, 114; J , 1916, 603 
M Ibxd , 1917, 95, 107 J , 1917, 530. 

M Ibid., 1916 * 93 , 48 ; J , 1916, 603. 
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that the addition of successive* amounts of carbon to pure iron contain- 
ing less than 0*2% of manganese results i,n a steadily increasing rate 
of corrosion to a maximum with 0’8% of carbon in dilute sulphuric 
acid. The addition of 0 7% of manganese to the carbon steels results 
in a very slightly increased corrosion in sea and tap water and an 
enormously increased corrosion in dilute sulphuric acid. By increasing 
the manganese to 2% and upwards the corrodibility in water is greatly 
decreased and in sulphuric acid is greatly enhanced. 

The theory of the corrosion of steel is dealt with by L. Aitchison,* 5 
who concludes that the corrosmn of steel takes place purely by the 
action of the ferrite or the solid solution. In order that a third element 
in a* c’avbon steel shall have a beneficial effect, it is necessary that the 
proportion of this clement should be sufficient to produce a fairly high 
percentage in the solid solution. He also concludes that the deciding 
factor in the corrosion of a steel is the electromotive force of the solid 
solution with respect to the corrosive liquid, that the pearlite of a 
steel does not.corrode asr a whole, and that carbides are not decomposed 
by ordinary corrosive agents, but that they merely act as cathodes to 
the anodes of ferrite or solid solution. 

The preservation of iron and steel by means of passivifying factors 
has been studied by T. G. Thompson, M who shows that at atmospheric 
conditions the introduction of varying amounts of potassium bichromate 
into solutions of different concentrations of sodium sulphate, sodium 
chloride, magnesium sulphate, magnesium chloride, and calcium 
sulphate, inhibits corrosion to a remarkdblc extent. Differences in 
chemical composition and physical properties of the iron and steel 
employed seemed to have practically t no effect. In spite of these 
facts the commercial application of potassium bichromate to boiler 
waters is not considered practicable because of cost and uncertainty of 
results. The action of discMium phosphate was also examined. 

The corrosion of cast iron has been studied by 0. Bauer and E. 
Wetzel.* 7 Cast iron when embedded in moist soil is subject to a form 
of corrosion known as graphitisation, iron cancer, etc., by which it is 
converted locally into a soft friable grey massl A fundamental con- 
dition for corrosion of this type is the presence of liquid water. The 
corrosion is accelerated by electric currents The oxidation products 
of the iron are retained in position by the network of graphite in the case 
of grey irons and by the network of cementitc in the case of white irons . 

95 rb>d , 1016 , 93 , 77 ; J , 1916 , 603 . 

9 ® Oornegxe Schol. Mem , Iron and Steel Inst , 1916 , 7 , 232 

87 Milt K. Materxalpruf , 1916 , 34 , 11 ; J , 1916 , 1112 
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The presence of copper in steel appears to reduce its liability to 
corrosion as shown by # E. A. and L. T. Rfchardson** during a discussion 
of the subject of corrosioi# befojv the American Electro Chemical 
Society, and the results of further recent tests** also confirm this 
statement. # 

'Hie various methods used in the welding of metal has received a con- 
siderable amount of attention In the pencil electrode method of weld- 
ing, as described by E A Wildt, 100 onlv just sullieient heat is obtained 
to accomplish the joining of flic two metals. A high temperature u? 
prevented because, as fast as the metal wire used as part of the circuit 
becomes plastic, the pencil must be advanced to close up the spark gap. 
A rcpSrt on the arc-welding process has. been published by the Associa- 
tion of Railway Electric Engineers 1 * 1 in which it. is shown 4l lit? the 
amount of heat which can be applied depends on the size of the electrode, 
the nature of the welding wire # and the nature of the jjege to bo welded. 
It is shown that three important Changes occur m the metal during the 
welding operation The effects of mechanical treatment arc eliminate<f, 
the metal is oxidised and rendered cold short unless itis protected by 
a covering of slag, and a varying proportion of the impurities present 
in the steel is oxidised and removed. 

A comparison of the costs of oxy-lndrogyn and oxy-acc^ylcno 
cutting is made bv \V P. Schuck, ,# * and II. R Swartlcy/Jun.** 0 * deals 
with recent progress m the us. of o\y-hvdrog<*n and oxy-aeefylcne for* 
welding and cutting of metals. 


** J , 1916, 1 1 58 

w Foundry Trade J , 1916,% 8, 429 

100 J Antrr. Soc. Meek Kng , 1917, 39, 4*1 

101 Potoer, 1916, 44 , 706. 

10B Met. and Chem. Eng , 1916, 16 , 218 « 
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METALLURGY OF THE NON FERROUS METALS. 


By Gko. Patch in, A.R.S.M. 

Lecturer on Metallurgy, Sir John Cast Technical Institute , K C. 

This review deals wijh t'lie general metallurgy of the non-ferrous 
mefc«!*^ftther than those which have an important application in the 
manufacture of alloy steel. It is not claimed that it is exhaustive, for 
apart from the limited space available there is the fact that certain 
developments must, owing to present' exigencies, be considered as 
secret. 

*- Gold. 

Thcro have been no notable developments in the metallurgy of gold 
durir.g the period under review, but considerable development has been 
made in the improvement of recognized standard methods. 

Tho cyanido process, with the various modifications connected 
therewith, still holds tho premier place in the methods of extracting 
gold from its ores. „ 

Amalgamation is still employed, especially where the metal is 
eoafcft; and F/A. Thomson and R. Keller 1 * have shown that in the 
proseneo of sulphates, of iron, manganese, and zinc, amalgam-, are 
superior to pure mercury for this purpose. It is considered that this 
superiority is due to their greater resistance to coating, cadmium 
amalgam being the most resistant, followed in order by lead, tin, gold, 
silver, sodium, zinc. F. B. Sanford-’ claims that the treatment of 
concentrates with an aqueous solution of ammonium chloride and sodium 
phosphate at about 115° F., renders them amenable to amalgamation. 

Tho Geliens 3 process fpr the treatment of refractory gold-silver-copper 
ores consists of sliming the ore, after the removal of soluble sulphates, 
and then amalgamating in a special amalgamator in the presence 
of caustic soda. At a later stage potassium chlorate is added and 
the pulp aerated. Aeration causes the oxidation of the sulphides 


1 Met. and Chem. Eng., 1915, 13, 367 ; J , 1915, 719 

* U.S. Pat. 1176858, 1916, J. } 1916, 606. 

3 Min. and Eng. World , 1915, 43, 473; J , 1915, 1095 
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and the consequent formation of sodium bisulphate, which reacts with 
tho chlorate on the complex gold and 'silver compounds, leaving the 
precious metals in an amftlgam^hlc condition. I he free golcl is 
amenable to amalgamation after the addition of the alkali, the complex 
compounds of silver after chlorate has been addl'd, and the silver 
sulphide after the foi illation of the bisulphate. Tie process is suitable 
for ores containing pyrites, blende, mispiekol, sulpho-tellurides, etc. 

In connection with the cyanide process various causes are given, 
including hydrolysis, for cyanide losses. 1 * * 4 It still seems questionable 
whether the loss supposed to be due to hydrolysis is not the result of 
the action (if carlxui dioxide. • 

Tht principle of the counter current ^leeaptation process, or the 
C.C.I). process as it is now termed, has Lcen known since 190^. ^Tliero 
is a possibility of this methcftl replacing leaf filters as judged by the 
results of the plant 111 operation at tin* Hollinger Cos. works/’ Tho 
cost worked out to be aboift of the cost of ‘filleting with leaf 

filters as Liken out a period of J 2 weeks. • 

Precipitation by means of zinc still remains t hi' most largely used 
method tor the recovery of gold from cyanide solutions. Additional 
tests' 5 * * have been carried out by X. Hcrz on the use of /.me dust, and 
these may lead to the fiutlier utilization of this material, although 
according to Irvin" zinc thread is generally used*, as it is^a question of 
capital outlay. 

II. R. Conklin *dc"< nbes a method of precipitating gold and silver* 
from cyanide solutions by means of moving zinc halls in an inclined 
/inclined cylinder, this •may prove to he a valuable innovation 
Electrolytic precipitation is stated l«y (J. H. Cleverfger'' to less 
complete than precipitation by zinc, and fm t^c sake of economy it is 
better to precipitate partially by electrolysis and complete) the 
precipitation in zinc boxes. On account of the low conductivity 
the electrodes an; placed only 1] inches apart. Lead is the usual 
material used for cathodes, and in Amer^-an practice it is also used for 
anodes, whureas on the Rand iron anodes are employed. • 

The conversion of* precipitate to bullion is an extensive problem on* 
account of the varying composition of the material obtained from tho 
clean-up. It has been found 10 that the residual slime from the usual 

1 H A Whlt«, J Chem Met and Mnt Sor , S. Africa, 1015, 10, 2 1 , J , 1915, 

1254 * L B Eanfbs, Met and Chem Eng , 1917, 10,94, J , 1917,220 

* Mm and Eng World, 1915, 43, 709; ./ , 1915, 1254 

7 M\n. and Sex Pre*s , 1910, 112, 115/ 

s Eng. and Mm J, 1917,103, 195 ; ./ , 1917, 292. 

9 Eng. and Min J., 1910, 102, 579; J , 1916, 1114. 

10 Eng. and Min J , 1915, 100, 523; J., 1915, 1056. 
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acid treatment, if agitated with sulphuric acid and potassium bichromate, 
yields a bullioL practically free from zinc, lead, and copper after fusion 
with nitre ami borax J. Penhale 11 has patented a process for treating 
zinc-gold slime which consists of mixing the dry material with about 
10% its weight of litharge and an excess of carbonaceous material and 
retorting this mixture, whereby zinc is distilled off and lead bullion 
left behind. 

The treatment of by-products from the Tavener process has been 
confined in the past very largely to the blast-furnace, but at tho Alaska 
Treadwell mine this has been superseded by an electric furnace. 1 - The 
furnace is operated on th(j lignting circuit through a 50-kilowatt 
transformer. The chergo consists of old reverberatory hearths, 
litharg^rjoke, scrap iron, and refinery by-products. The advantages 
claimed over blast-furnace practice are a considerable reduction in the 
mechanical loss qf gold in flue dust, a cleaner slag free from metal 
shots, almost complete control ovef‘ the melting temperature, and 
ftnprovcd working conditions for the operators. 

According tq J. H. Hance, 13 bullion bars obtained from “cyanide” 
gold show variations in composition due to segregation, and this is 
well marked when the metal is practically free from silver. If, however, 
9% to 10% of silver is present the bars are homogeneous. 

Turning now to the treatment of complex ores, K. B. Moore and 
H. R. Edmands 14 state that certain arsenical-antimonial-sulphide ores 
only yield 50% of their gold content when treated by ordinary 
methods such as amalgamation, cyanidation, etc., but after fine grinding, 
roastmg sufficiently to liberate the gold fVom the sulphides, mixing 
with oxidised ores, and agitating with sodium sulphide, cyanide 
extractions of over 80% can bo obtained. ( The cyanide consumption is 
equal to about 1 11)., and. the cost 95. per ton of ore. 

In a report on the treatment of antimonial gold ores from the 
Murchison range, II. R. A lam 16 shows that where antimony is not 
much above 1%, gold can be* extracted with fair success by the usual 
ntethods, but, as might be expected, the cyanide eorfsumption is 
always high. 

Flotation tests made by F. Wartenweiler, 1 * ush'ig a mixture of wood 
creosote and paraffin on arsenical pyritic ore from Barberton, Transvaal, 

11 fing. Pat 14921, Oct. 21, 1915, J., 1910, 475. * 

11 W. P. Lass, Met. and Ckem Eng., 1915, 13, 560 ; J , 1915, 1013. 

11 Min. and Eng V'orld , 1916, 44 , 601 ; J., 1916, 543 

u J. Chamber of Mine *, W. Australia, Feb. 1915; , J ., 1915, 908 
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gave good results. It was found that the middlings and tailings were 
directly amenable t</ cyanide treatment, and that aftef roastiug^ the 
concentrates could be amalgamated and evanided. The estimated 
extraction on a commercial scale was put at 81 . 

In connection with the treatment of West Afri^m graphitic schists, 
W. K. Feldtmanrd 7 has patented a method for dissolving gold by the 
use of sodium sulphide solution and precipitating the metal by means 
of metallic copper or copper sulphide. 

Silver 

Mqpt of the developments connected with tjie production of silver 
have been in the direction of increasing the efficiency of wha^ K<?y be 
termed recognized standard methods, such as amalgamation and 
cyaniding. 

The tailings from high-grade .^Iver ores left after amalgamation in 
strong cyanide solutions carry notable pro|)ortions of mercury which to 
chiefly in the form of sulphide. This can be •recovered 11 ' by leaching 
the filter cakes with a solution containing \'/ of sodium sulphide and 
1 % of sodium hydroxide, and precipitating the metal on aluminium in 
the form of foundry waste. • 

C. R. Morris 11 ' shows that in cyaniding^ulphide ores the addition of 
lead acetate gives a slightly better extraction with fresh solutions, but 
a slightly lower one with mill solutions which contain zinc. 

The difficulty of extracting silver by cyanide solution from the El 
Favor Mine ores when associated with manganese pxide 20 has been 
overcome by roasting such ores with of salt at a low tom [Ibfat ure 
for about 16 minutes prior to leaching. The alternative method 
suggested is that of roasting the ore under reducing conditions, as 
when mixed with powdered coal. # 

It would appear that there are difficulties at the present time in 
obtaining aluminium powder for use as ^precipitant. 21 As an alterna- 
tive the silver may be precipitated by sodium sulphide solution and tile 
sulphide precipitate treated with sodium hydroxide ip the presence of" 
aluminium ingots. # # 

With reference to the treatment of the Cobalt district ores, at the 
Canadian Copjier Co.'s Copper Cliff works 22 the ore is smelted and 

17 Eng. Pat 12654, 1914, J , 1915, 720 

w B- B Thornhill, Min and Eng. Worjd , 1916, 43, 329; ./ , 1915, 1014 
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silver bullion, speiss, and slag thereby produced. The bullion, containing 
about 75% of the total silver, is cupelled in an, oil-fired cupellation 
furnace, whilst the speiss is given a chloridising roast and then leached 
with thiosulphate for the recovery of silver. This treatment does not 
completely remove the silver, so that the residues are again smelted and 
the speiss treated as before. The residues from the second treatment 
are dried, roasted with sodium nitrate and sodium carbonate, leached 
with water and finally with thiosulphate. 

Attention has been given to tho influehee of sulphates and sulphur 
dioxide on “ spirting,” and the prevention of this trouble as connected 
with castings. W. Stahl 23 (Inscribes a method of obtaining sound silver 
castings which is essentially a “ poling ” operation for de oxidising the 
metal bwf'Nro it is jxmrcd. 


Mercury. 

Recent progress in the metallurgy of mercury has been principally in 
the direction of wet concentration, the briquetting of the concentrates 
and fine ores, and the use of multiple-hearth roasting furnaces. 

Wet concentration has become more general on account of the richer 
mercury ores becoming exhausted and the necessity of treating low 
grado material. There is still room for improvement in this 
direction* 

Briquetting naturally follows concentration unless the entire output 
of concentrates is to be reduced by methods similar to those adopted 
for tine ores. IJp- to the [M’esent the difficulty has been to find a 
satis^iqtory binder which must be free from volatile hydrocarbons, 
otherwise considerable trouble is experienced in the collection of the 
metal. , 

According to W. 11. Zanders, 2 * multiple-hearth roasting furnaces 
have scarcely passed the experimental stage, but he states that they 
have proved more economical than the Scott tile furnace, or furnaces 
of similar type, especially in frtel consumption 

Lead. 

The density of lead increases if tho pure metal is suspended in a 
40 % solution of lead acetate containing lOOc.c. of nitric acid (sp. gr. 
T16) per litre. Dilatometric measurements- 6 lead to the view that the 
changed lead is made up of allotropic forms. 4 

w Met all «. Krz, IUU5, 13, 21)7 ; J., 1916, 1263. 

u Eng . and Min. J., 1916, 102,630; J., 1916, 1160. 

a E. Cohen and W. D. Helderman, Z. phgnk. Ckem., 1915, 89, 733 ; J. } 
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There have been no striking changes during the last two years either 
in the preparation or the smelting of lead ores. Hiftui roasting has 
been practically sujHTsedecf by blast-roasting am) sintering, and whero 
the old style of roasting in a mechanically rabbits! hearth is htill in use, 
it is now generally followed by a finishing roaal on a 1 )w ight-IJoyd 
machine or m one of the types of blast-roasting ]ff>ts. 

A S Dwight'- 0 states that to bring the sulphur content in the roasted 
material down to 2 5/ tin* roasting operation should be carried out in 
two stages, initial and final. * • 

No appreciable change litis taken place in the design of blast furnaces, 
but improvements have been made in* furnace working and economies 
effected in the handling of the charges, A rimdern rectangular furnace 
will smelt 200 to 2o0 tons of ore per day, using 10 , to 1 .*j» of fuel 
when working at a blast pressure of 2 to 2} lb. per Kpiare inch. 

The influence of the shapi^of tuyere on the rate <^f inciting is shown 
by the results of experiments Tarried out at Cockle Creek Smelter, 
N S \V - 7 It was found that large diameter tuyeres give better results 
than conical inverts Using air at the same fllast pressure 

Kieh lead ore-* are still smelted by the Flintshire process, and it is 
interesting m this lonnoiiun to note that a continuous furnace of the 
horizontal type for the treatment of this (lass of ore has been patented 
by C .1 Heaver ami K A Claremont ’ s • • 

9 9 

« COITKR 

A rt \iew of the output of copper in thT various producing countries 
)! the world h given in the Kru/inet nin/ and Mining Jonnial.i' * The 
consumption in the Dinted Kingdom m 1213 was 140,300 tons, the 
amount produced m meUillu»gieal works 52,lf)0 foils, whilst the output 
of mines was only 31)0 toils * 

With reference to the meehameal properties it has been found that 
these are improved by the addition of m< feel to the inetal, which causes 
an increase in both the tensile strength ifnd the percentage elongation. 1 * 0 
L (imllet 31 has inv«jHtigated the effect of cold working, and reports th^, 
there is no relationship between tin? hardness and the tensile strength 
of worked metal " # * * 

Whilst there have been no striking developments in pyrite smelting 
during the past two years, much valuable information can be obtained 
• 

* Eng and Min J , 1916, 102, 67 1 ; J , 1916, 1109 
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from R. C. Sticht’a review 32 of the Mount Lyell practice. According 
to H> 0. Hofm^in, 33 partial pyrite smelting is now-generally adopted in 
America and coke-smelting of roasted 1 copped ores is being abandoned. 
Considerable attention has been, given to the collection and treatment 
of flue dust and fun£», and in place of briquetting these materials the 
method of mixing with converter slag or agglomerating by blast roast- 
ing is being adopted. 

In reverberatory furnace practice considerable developments in the 
methods of firing have taken place. Oil and coal dust firing is now 
becoming common, as it avoids loss of heat in the lire box. A typical 
example is to be found at Anaconda, where a furnace 147 feet by 25 
feet i, a fired with coal duht. 

In co'fiVfcrter practice acid linings have been almost entirely superseded 
by basic linings, and in this connection the proposal of J. B. F. 
HerreshofT 35 to use refinery slag as silicious material in the converter, 
is interesting. 

Blast-furnace treatment of copper-gold ores has been adopted at Mt. 
Morgan, 8 * Queensland, in preference to roverberatory furnace treatment, 
on account of working considerations, and not on account of the slight 
differences shown in profits. 

F. K. Lathe 3 * 5 deals with the question of metal losses in copper slags, 
and the general conclusion arrived at is that sulphide and oxide exist 
at the same time in these furnace products. Investigations carried out 
at the works of the Granby Consolidated Mining, Smelting and Power 
Co., Ltd., Grand Forks, B.Cy have shown that by deopening 'the blast 
furnaces and employing a series of settlers for the slag the copper 
content of the latter can bo materially reduced. The proposal for 
reducing the loss of oxidised copper in slags, by providing the rever- 
beratory furnace near the; skimming end with a wall sufficiently low to 
allow the’slag to run over, and yet keep back the matte, and by adding 
pyrites to the slag separated* is regarded as promising. 

Progress in the hydro-metallurgy of copper has been very largely 
confined to modifications of what might bo termed standard methods. 
It is statod by S. Barth, 37 for example, that the roasting of cupriferous 
pyrites can bo carried out in the Bracq-Moritz fuhnace so that 87 % of 
the total copper in tho roasted material is in a soluble form. 

32 Proc. Austral. Inst. Min. Eng , 1915, 19, 75; •/ , 1910, 118 

M J. Franklin Inst., 1916, 181,' 83 ; J., 1910, 257 

M Eng. Pat. 12219, 1915 ; J., 1915, 803. 
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A 2000-ton leaching plant 38 was completed at Anaconda in May, 1913, 
for working up a dump of twenty million tons of tailitigs containing 
0-64^ copper and 0 iHoz. Alver per ton. The material is first given 
an oxidising roast at a low temperature, in furnaces ot the McDougall 
type, then leached with three solutions containing ^varying proportions 
of sulphuric acid jnd salt, and finally washed wit lrw liter. Copper and 
silver are recovered from the solutions by means of iron. The total 
extraction averages SO' x of the copper and 00 of the silver. 

The treatment of slime containing about 1 copper resulting from 
the rough concentration of the ore of the Burro Mountain Copper Co., 
as arranged 4>y J. Douglas,'*' consists of Tour essential stages, do- watering, 
roastftig, leaching, and electrolysing, 'I’he wattr content is first reduced 
to 30, by settling, then brought down to 10 by exposing^ T* air in 
shallow pans, and finally to 1 by passing through an oil fired rotary 
drier. After disintegration ^ it is passed to a si.v-jie^rth McDougall 
furnace, in the third hearth of wfiich fuel oil is burnt so as to maintain 
a maximum temperature of 510° C. The hot roasted product is then 
delivered into a long, inclined, rectangular trough containing dilute 
sulphuric acid of 3k strength, and from this to seven Dorr thickeners. 
The copper is finally recovered by electrolysis of the sulphate solution. 

The recovery of copper in burnt pyrites is effected at Pernau 4 " by 
roasting with salt according to the Buddeus’ 1 process, which. employs 
compressed air The treatnv nt of low grade carbonate oras with a, 
solution of aluminium sulphate 4 ’ 1 will no doubt extract copper, but a 
‘treat deal depends in processes of this description <>g the cost of regen 
Hating or producing the solvent. 

# * • 

Zinc 

At the beginning of the war the position ojf the zinc industry in this 
country could not be considered as altogether satisfactory, .but it is 
gratifying to note that the Government li^ve arranged to take at least 
100,000 tons of Australian concentrates, n 10 years and up to 4,500 
tons per annum of the spelter produced in Australia over the same 
period. . — 

The development #f the spelter industry «s ^et out very fully by 
E. A. Smith. 43 J. C. Mouldcn’s paper on*“Zinc, its production and 

w l 1 LaUt !md If. W. Aldnch, Mm and h'ng. World, JUKI, 8, 321 ; ./ , 
1910, 1019 * " 

" See L Addicks, Met and Chfm Knq., 1915, 13, 531 , ./ , 1915, 1014 

40 Mrfall u Krz , 1915, 12, 379. > 

41 Ger Pat. 285888 ; .7,4915, 1150 

J. Erd&a, Eng. Pat. 4658, 1914 , J , 1915, 875 

41 j Of Mr tali, 1916, 10, 1.18-174. See J , 1916, 996 
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industrial application,” read before the Society of Arts, in May, 1916, 44 
should also be Consulted. Progress in the metallurgy of this metal has 
been principally in the direction of obtaining improved extraction and 
reduction of labour costs chiefly by the use of gas-fired furnaces, 
worked on the regenerative system. Electric smelting, however, has 
passed the experimental stage, and has been proved to, be of commercial 
value. In thoCdte and Pierron process blende is smelted in an electric 
furnace without a preliminary roast and lead is recovered at the same time. 

According to the method worked out in the University of Utah, 45 it 
is possible to remove iron sulphide from very pyritic zinc ores by 
treating in a reducing atmo.^i)hcre at 600 C. and then leeching with 
dilute sulphuric acid. *• 

The Uegeler mechanical roasting furnace is stated by M. de 
Lummen 4 ' 5 to be employed almost exclusively in the United States, 
where labour inexpensive and fuel cheap./? He also states that of the 
mechanical furnaces tosted in Europe during recent years for blende 
roasting, the do Spirlet type has given the most promising results. 

The Roitzheiwi-Remy continuous distillation process' 7 is a distinct 
development in the treatment of the roasted ore. This process 
consists of feeding the pre-heated chargo into the top of a vertical gas- 
fired retort and mechanically discharging the residue from the bottom 
in such a- way that the open ends of the retort are sealed to the air. 
The advantages claimed for the process are a considerable reduction of 
labour, reduced consumption of refractories, and a general saving in 
costs. In a somewhat simik.r process patented by J. M. Ifyde 48 the 
roasted r ore mixed with the reducing agent is fed into an inclined 
rotort, the zinc vapour collected in an external condenser, and the hot 
residue mixed with fluxes and smelted for, the recovery of other values. 

The majority of the .vet processes are now associated with the 
productioh of electrolytic zinc, which is dealt with in another section 
of this volume. A modification of tho bisulphite process'” consists of 
treating the roasted ore with zrtne bisulphite solution whereby sulphite 
is 'termed which is afterwards converted into bisulphite 'by sulphur 
dioxide. 

Several patents have Men takon out for reducing the oxide under 
electrically heated conditions. A patent by W. M. Johnson and others 50 

44 ./. Roy. Soc. Arts, 1910. 

44 .Via and Eny World, 1910, 45, 087 ; J , 1917, fo. 

w Chem. Trade J, 1910, 68, 255 ; J , 1910, 425. 

v M Liebig, Metalbu Erz , 1910. 13, 143; 1910, 840 

48 US. Pat. 1144037, 1916 ; J , 1915, 837. 

4 " Fr. Pat. 474300, 1914; J , 1915, 803. 

M U.S. Pat. 1165371, 1915; J , 1910, 259. 



specifies that the roasted ore shall be heated with carbon to 1150 C 
in muffle retorts and the residue treated with additional carbon under 
electrically heated conditions, but according to K. \V. Highfiold'* 1 the 
oxidised material is fed on to electrically heated earlion after treatment 
with carbon monoxide. s 

The purification o£ common spelter has received considerable 
attention, and W K Ingalls’- states that by redistilling with projier 
control of the temperature and separation of the fir^t distillate, a high 
grade spelter low in cadmium,* can be produced • 

According to F JuretzkaA* elect neally heated furnaces are much 
more advantageous for the rc-distillatum ^>f spelter, and provided the 
distillation is carried out at a low teinjuTature^there is no difficulty in 
obtaining spelter containing 99 7 to 99 9 of zinc. ♦ * 

Gallium has been found m small tjiuntily in the zinc-load dross 
remaining from the distillath^i of spelter It appgir^ in the form of 
drops, resembling mercury, on t!5e surface of the dross after this has 
been exjs^ed to the weather for some time. 


Tin 

The important problem of tin* pre-cut day a* far a- tm is contented 
h the living of \ allies m the slimes . {irodnecd in coneentnation 
Research work in this connection has been entrusted to tlic Institution 
of Mining and Metallurgy by tlie Privy Council Research Committee,* 
but up to the present no results ha\e been published 

There has been little, if any, alteration in the methods employed for 
th • reduction of tin concentrates It js true, liowovci*, that nurm'tous 
patents have been taken out for the reco\y;y of the metal from 
this class of material and sonte may lead to valuable practical results 
The treatment of sulphide tm ores lias always been an interesting 
problem. The following methods have been tried and have resulted in 
partial success (1) re\ erberatory furna<<‘ smelting in the presence of 
iron or carl^pn ; (2) pyritic smelting, \\) blast-roasting, followed Jjy 
ordinary blast-furnafe smelting. J II. Levings' 0 jiroposes to treoi,. 
these ores by blast fyirnace smelting, after Jdast- roasting, and then 
treating tho copper-tin alloy and matte formed in such a way as 
to produce a silver-copper bullion and tin oxide, which is volatilized. 

41 Eng Pat (1865,1914; J* 1915, 838 

' 2 J I nst of Metals, 1916, 10 , 196-194; J , 1916, 1020 

** CAem-Zeit., 1916,40,885; J , 1916, 1263. 

M W. P. Ilillebraml and A. Scherrcr, J. Ind. Eng Chem , 1910, 8, 220 ; J , 
1916,473. 

44 Proe Austral Inst. Mm. Eng , 1915, 19, 183; J , 1910, 119 
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Aluminium. 

The over-intireasing demand for light alloys,^ especially for aero- 
nautical work, and the advisability of substituting a satisfactory 
metal or alloy for copper wherever possible, has given a great impetus 
to the aluminium industry. 

The use of alumiftium for electrical purpose is fully dealt with by 
E. V. Pannol, 50 who states that owing to aluminium alloys tending to 
deteriorate in use they are not to be recommended for electrical 
purposes. Pure aluminium rods are ‘being used, however, quiet 
satisfactorily as conductors in accumulator stations and elsewhere. 

In viow of the extended use of light alloys mentioned- above, the 
results of H. Schirnieister’s^ 7 investigations with reference to the 
influent "of the common metals on the properties of aluminium, are 
important. 

Considerable attention has been devoted tc the jointing of the pure 
metal and its alloys. According to Panned, permanent union of 
aluminium surfaces is only attainable by autogenous welding with or 
without tho use of an alkali sulphate or fluoride as a flux. Solders, 
however, are still employed, the composition of which varies 
considerably as shown by the following patent specifications . — 


lin. 

Lead 

Aluminium, j 

Zinc | 

LMiosphorua 

1 

80 

16 

8 

16 

8 

12*8 

3 "2 

1 
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Tho treatment of potuukimings, turnings, etc , tor the recovery of the 
metal is a problem that will have to be seriously faced, but up to the 
present ^patents, relating thereto do not show much of a novel 
character. t 

The production of aluminium is essentially an electro metallurgical 
pfoblom (seo p. *292). 

Alloys. 

Tho amount of information available on this subject is so extensive 
that it is only possible in a report of this character to give the briefest 
rfsuw of developments during tho past two vears. 

w Ainer Inst, of Metals, Sept,, 1915 ; J , 1915, 1058 
s * Stahl k JKisen, 1915, 35, 048, 873, 99(5. 

44 J. F. Gross, U S. Pat, 1145307, 1915 ; J , 1915, 875 
w J. Cayocca, U.S. Pat. 11(51612, 1915 ; J , 1916, 54. 
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C. R. Barton" 0 gives a full account of the manufacture of cartridge 
brass (70/30) the total impiyity in which must bo less than 0-4 /, but 
arsenic, antimony, lca<l, and cadmium fnust l>e below' 0 08 /. 

The influence of arsenic on brass* has been investigated by 0. 
Smalley." 1 The general conclusions are that arscni/embrittles all Cu-Zn 
alloys when it is presort as free arsenide, but the arsenide films do not 
affect the cold working properties of a-brasses to any appreciable 
extent, whereas it is detrimental, even when present in tjie most 
minute quantities, to the physical properties of hot-worked brass 
without affecting the hot working properties. The annealing of 
arsenical brass is dealt with by C. II. Mathews^n and M. Thalheimer.* 1 
According to i\ D. Merica and K. WV Woodward 03 initial presses in 
brasses vary in distribution* and magnitude, the outside layers of 
extruded and forged rods being under compression and of w ire-drawn 
rods in tension. » 9 

The presence of initial stresses of large magnitude results in failure 
by fracture or fissure. Valuable contribution* to the subject of brasses 
and bronzes were made by,0. F. Hudson and K M Jones, 1). 
Meneghini, C. H. Deseh an<l II. Hyman, and W. 15. Barker, at the 
autumn meeting of the Institute of Metals,' 14 1915, on the constitution 
of ternary brasses, structural changes in industri.fl brakes, # thc ( # or fusion 
of gun-metal and brasses, and the \ able of phosphor bronze for high- * 
speed superheated steam turbine blades. 

The third report of the Corrosion Committee was presented at the 
j 016 Spring Meeting' 1 ’* andjdealt with experiments oti Jiard drawn and 
annealed tubes of 70/30 brass, Admiralty metal, ]fliosphor bronze, 
aluminium-copper, etc. None of the alloys .tested pro\od entirely 
satisfactory. At the same mating A. Stansfield gave a lomprehensivc 
summary of the use of electric furnaces in non-ferrous metallurgy, 
F. C. Thompson a paper on the effect of heat treatment on a series of 
Cu-Xi-Zn alloys, and W. H. Withey a paper on the analysis of 
aluminium and its alloys, whilst A. A. Read and R. H. Greaves showed 
from their study of the ternary alloys of Cu-Al-Sn thjit no advantage 1 
is gained by substituting aluminium for tin in gun-inetal. 

The Annual General Meeting, 1917, of *thc same Institute"'’ was 

Em/. and .7, 1910, 101, 97 ; J , 1910, 7 10 
61 J., 1017, 30, 429. 

® J. Inst. of Met ah, 1916,* 10, 18; J., 1910, 1004. 

° J. Frankltn Inst., 1910, 182, 803 ; J., I9J7, 140. 

M J. Inst. of*Melals, 1915, 14 ; J., 1915, IOJ5. 

» J. Inst, of Metals , 1916, 15 ; J., 1916 , 472, 473. 
u J . Inst, of Metals', 1917, 17 ; J., 1917, 321-325. 
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devoted principally to a general discussion on the melting of non- 
ferrofis metals (see also section on Fuel, page^ .‘16 seq'.). It appeared from 
this discussion that gas-tired fi<rna<?es, whether using high or low 
pressure gas, have the advantage over coke-tired furnaces, although the 
latter are more largely employed than any other type. 

Blemishes formed on the surfaces of rolled brass .during annealing 
have been traced 07 to mineral matter arising from the soaps in the 
lubricating greases used in rolling. The paper by II. \Y. Brownadon 68 
on the use of nitre cake in the preparation of pickling solutions for 
brasses is important in view the difficulty of obtaining the acid 
supplies required. < 

The heat treatment of 10 /' aluminium bronzes has been investigated 
by A. Portovin and G. Aruon. 00 The two alloys tested were similar in 
composition except that one contained 1 /' of manganese, and records 
were made of the ''Influence of varying thrj quenching temperature and 
reheating after quenching from 800° C. and 000° G. 

An exhaustive examination of the Al-Zn alloys has been made by 
O. Bauer and *0. Vogel, 70 who devoted considerable attention to the 
corrosion of this series of alloys. They found that if such alloys were 
immersed in a solution of potassium carbonate, sodium bicarbonate, and 
potassium bichromate .at a suitable temperature, a coating was formed 
which resisted the action of tap water and sea water. 

Systematic investigation of the gold-copper alloys by N. Kurnakov 
and others 71 lias revealed several interesting points especially in 
connection with t'ne heat treatment, rolling, and wire-drawing of alloys 
of 'Certain composition. 

The control of platinum has given considerable impetus to the use of 
the alloys of lM-Au and Pd-Ag. Accenting to F. A. Fahrenwald, 7 * 
tungsten and molybdemtm can be substituted for platinum-iridium. 

C. II. Tonamy 73 has shown that X-rays can be used for the detection 
of blowholes in metal castings, and by taking radiographs in two 
directions at right angles the depth of a blowhole beneath the surface 
^can bo determined. This was confirmed almost simultaneously by 
\V. P. Davoy, 74 who has given a useful exposure formula which involves 
the thickness of the metal. 

67 Rev Met., 1915, 12, 101 
4 « J, 1917, 36, 575. 

•* Rev. Met., 1910, 13, 101 ; J, 1910, 1J14. 

70 Mitt I Matenalpruf., 1915,33, 1916,543. 

71 J. Russ. Phys Chem. Soc , 1915, 47 , 871 ; J , 1915, 1254. 

75 JfiM. amt Eny. World , 1916, 44 , 606; J , 1916, 543 

71 J. Inst, of Metals, 1915, 14 , 200 ; J., 1915, 1016. 

74 Trans. Amer. Electrochem. Soc , 1915, 28 , 407 ; J , 1915, 1095. 
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CoNCKNTUArjON. 

There is >tdl a divergence of opinion as to whether this subject 
belongs to the domain of the metallurgical or mining engineer, and 
therefore it is not projjosed to do mofe than refer to the extent of 
the work earned out. In tho United States 7 '* thure are probably 200 
ore flotation plants in operation using a \ariety of oils according to the 
class of ore treated. Differential flotation of such sulphides as galena 
and blende is now jwssible, if # the numerous patents taken out yecently 
can be accepted as a guide, and the difficulty of treating oxidised ores 
by this process is not insurmountable ^provided such ores are given a 
preliminary treatment with a sulphur comfkmn^l. 


* s R J Amlor*on, Met ('hem Eng , 15110 , 14 105, J , 15 ) 10,012 

I • • 
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ELECTRO-CHEMISTRY. 

By Arthur J. Hale, B.Sc., F.I.C. 

City and (fields College, Finsbury, K (' 

In reviewing the progress of electro-chemistry during the past three 
years, no one special line of advance can be easily distinguished. Healthy 
and steady development, as a whole, has characterised the progress 
of the last few years. Electro-chemistry, besides possessing special 
spheres of its own, has penetrated into practically every branch of 
chemistry and compelled the recognition of its general utility. 

Development of Bower and Plant. 

Increased utilisation of the world’s water powers is reported. In 
Norway,* extension has been applied to the production of aluminium, 
carbide, and cyanamide. In South Africa, the development of water 
power is to be utilised for production of materials for agriculture and 
mining, carbide, cyanide, cyanamide, and ammonia, with' power at 
an Estimated cort of 0‘ 2d. per unit, and in the event of the cost falling 
below this figure, direct nitrogen fixation and electric steel making 
will be developed. 1 2 * r 

A large power scheme is in operation in Tasmania* the main water 
storago being the Great Lake. The present output is 10,000 h.p., but 
this may be increased to 25,000 h.p. or more. The minimum charge 
lw8 boen fixed at £2 per h.p. year (about 0-08d. per unit). Most of 
the power is to bo used for zinc production (elcotro-metallurgical and 
electrolytic), caustic so<\a and bleaching powder, carbido, steel, ferro- 
alloys, and cement making. It is also proposed to manufacture 
aluminium, nitric acid, and per- salts. 

In a paper dealing with electro-chemical plant, 4 the great importance 
of low-voltage machines of high capacity is emphasised, as well as the 

1 Engineering, 1915, 100, 673. 

1 Report S African Inst. E Engineers, Jan 1916; J , 1916, 896. 

» Proc . Soc Chem Ind Victoria, 1916, 419; J., 1916, 1266. 

4 J L Yardley, Arner. Elect. Soc , Oct.’ 1917 ; J., 1917, 1182. 
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value of the contrivances now used fon variation of vojtage in electro- 
chemical work, such as “ bolster ” control. The perfecting of induction 
regulator control now provides converters in which considerable voltage 
variation is possible. * 

FkIMARyVkI.LS. DEI’OLA RISERS. SECONDARY CELLS. 

During the past three years most of the work in connection with 
primarv cells has been devofed to the improv ement of the iTCclunche 
drv cell bv increasing the efficiency of the depolariser, bv adding new 
ingredients*to the electrolvte, or by introducing an absorbent material 
ill till* make-up of the cell * • 

A few primarv cells of new design have been announced For 
example, in one, carbon forms the positive plate in a solution of hydro- 
bromic or hydriodie acid mixed with sulphuric acid , the negative 
plate is likewise of carbon and is immersed m a solution of nitric 4>r 
chromic acid, and sulphurous acid or other reducing agent is present 
in the liquid to regenerate acid from the halogen liberated in the positive 
compartment. 4 

In another cell the negative plate is of tin coated on one snlcnvith a 
lav er of sulphur, so that a sulphide of the posit iw* metal (zinc) is formed 

during action. The electrolvte is a solution of alkali or alkafme-earth 

• * 

chlorides and the precipitated zinc sulphide mav he collected.* In two 
cells which contain an alkaline electrolyte, and zinc anode plates, one, 
i.es potash for electrolyte iyid a negative plate of graphite and mercuric 
ovde 7 ; in the other, alkali zincate is mixed with the alkflline electrolyte. 1 

As regards the addition of absorbents to ordinary dry cells, according 
to one patent* the carbon a fid /me arc separated bv porous material 
such as cotton wool mixed with ammonium chloride, and 4 piece of 
absorbent material saturated with zinc chloride is placed next the inner 
electrode. m 

In anothej process, 10 the container is made of pulp reinforced by /tn 
embedded metal winding , inside the container is the zinc plate affd 
next to this a layer absorbent material saturated with aluminium 
• chloride and a filler including mercury salts. The electrolyte is made, 
up of glycerin, gelatin, and ammonium, aluminium, and zinc chlorides 

• 

4 Eng. Tat 112 (1915); J , 191ft, 125 

6 Kng. l’at 103020 (lfilG) ; ./ , 1917, 29 T t 

7 Eng Put 9684 (1915); J , 1916,897 

s Eng Pat 10471 (1915) , J , 1916, lOGh 

9 Eng Pat. 18713 (1914) ; J , 1915, 732 

10 U.S Put. ll-f082G (1915) ; J , 1915, 722 
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Specially prepared manganese peroxide, as depolariser, is the subject 
of numerous patents. In some cases it is prepared from permanganate 
by the reducing action of a manganous salt" or an organic substance, 1 * 
or the peroxide is improved b^ incorporating with it oxidising agents 
such as mercuric oxide or a persulphate. 13 

It has been shown that the amount of chemical' change in small pocket- 
lamp batteries is about twice that due to current given and represents 
losses bv local action owing to impurities. 11 Leclanche cells may be 
revived, when exhausted, by moistening the material of the porous pot 
with hydrochloric acid, and for this purpose a funnel-shaped opening 
may be provided, passing through the pitch to the interior. 14 A similar 
method at regenerating the electrolyte and depolariser is the subject 
of another patent. 1 * 

The cadmium standard cell can be improved by using calomel as 
depolariser instead of mercurous sulphate in the usual arrangement 
%HrA j/rdCb (M amalgam. The cell was found to give a constant 
voltage at 25° l 1 . of ()• 07071) to 0- 07080 volt over a long period of time, 
and showed no tendency to gradual decrease of K M.F. as is often noticed 
with the ordinary Weston cell. The temperature eoellicient at 18° C. 
with a saturated solution is 0-000007 volt 17 

Secondary cells have received some attention, chiefly with a view 
• to improve the plates used, but also with a view to cure sulphating. 
Negative plates after being “ formed " can be treated with a solution 
of alkaline-earth persulphate 1 * to oxidise the lead, and the resulting 
caloiunj or barii/,m sulphate fills the interstices of the surface but does 
not interfere with charging ” dr k * discharging " In another process, 
battery paste for the plates is made up, of twenty-five parts of lead 
oxides, one part each of glycerin and water, and 0*5 part of sulphuric 
acid. This paste is heated to dryness at 120°-140° C. and mixed with 
sulphuric acid and water. 1 * ' The plates of accumulators can be built 
u^ from a central core of lead-antimony alloy from which parallel ribs 
intend on either side ; the ribs are of lead and re pocket-shaped to 
receive the active material. 30 

11 U S. Pat. 1184854 (1916) ;"J., 1916, 745 ; U.S. Pat. 1210-150. 

11 U.S Pat. 1169943 (1916) ; J , 1916, 547. 

w U.S Pat 1195677 (1916); J , 1916, 1068 ; U.S. Pat. 1147753 (1916); J., 
1915,' 912 11 K Arndt., Chrm - Zeit , <:916, 40 , 1017 ; J , 1917, 89. 

14 Eng. Put 11511 (1915) ; J , 1916, 476. 

18 U.S. Put. 1192001 (1916); J., 1916,931. 

H Lipscomb and Hulett, J. Atner, Cktrn. Soc. 1916, (58, 20; J. t 1916, 261. 

»* U.S. Pat. 1164464 (1915) ; J., 1916, 186. 

w Kng. Pat. 9012 (1915); J., 1910, 851. 

20 U.S. Pat. 1190982 (1916); J., 1916, 987. 
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To regenerate “ sulphated ” storage cells, charging and discharging 
with an electrolyte of add sodium sulphate is recommended* “ A 
low current density is used at first a^id progressively increased. It is 
stated that “ sulphatmg ” may he cui?d hy long soaking of the plates 
in sodium sulphate solution. s * * 

Materials suitable for separating accumulator plates are still being 
devHed. One of these is composed of acid-resisting material such as 
asbestos mixed with a finely divided soluble substance and a phenol- 
condensation product like “ Hakelite " , the mixture is moulded and 
baked, after which the soluble master is washed away.** Another 
separator fs of wood treated with baryta or strontia solution, these 
liases being then converted into insoluble sulphates * 

A contribution to the theory of tin* lead accumulator lias been given 
by C Ferv in which tin* discharge is compared with that of a galvanic 
cell, with a solid depolanser, lhe # diiTerenee being t!Tat*in the accumu- 
lator an insoluble salt is formed on the negative plate The thoorv^of 
k ’ double .sulphatmg *’ is stated to be incorrect and < he^following equa- 
tions arc given to represent •normal “diM liaise 

Pb 4- H SO, + PbjO, PbSO, + II >0 f II Pl>(),. 

Pb 4 H, SO, f PbjO,, PbSO, + 11,0 + 2 Pl>0,. * 

• • • 

These equations agree with the formation of 12 It gfms. sif higher 
oxide jx-r ampere-hour The amount of and combined during “ dis-* 
charge is onedrulf that required by the double-sulpliating theory and 
he variations in tin 1 mass of tin* positive* plate arr small and in the 
opposite sense to that demanded by the theory • 0 • 

The alkaline ^tonnfe hath / // has received attention chiefly in order to 
improve the plates The j*sitive plate may In- a perforated tubular 
receptacle of conducting material packed with nickel oxide and ceric 
oxide, while the negative plate consists of iron or iron compounds easily 
oxidised contained in nickel tubes.** A ‘negative plate for alkaline 
batteries is composed of an insoluble zinc*tifamum compound, obtained 
by making a paste of«anc salt, sodium titanate, and mercury compound, 
and then reducing it by electrolysis.* 7 ^ 

In another cell the electrodes are of mapganese dioxide and lower 
oxides of manganese respectively, the electrolyte being an alkaline 

« U S. Pat. 1 1 17261^1915) ; J , 1915, 912 

** Perley and Dafi*, J. Phys. ( 'hem. 1916, 20, 104; J , 1910, 316. 

n U.S. Pat. 1206983 (1916) ; J ,*1917, 146. 

* U S. Pat*. 1228368, 1228:169 (1917); J , 1917, 891*. 

* Amtr. J. Sex, 19^6, 42, 366; J., 1916, 1119. 

M U.S. Pat 1167485 (1916); «/., 1916, 485. 

w U.S Pat. 1139213 (1916)*; •/., 1915,667. 



280 


REPORTS OF THE PROGRESS OF APPLIED CHEMISTRY. 


solution of potassium nitrate.** The positive plate of another cell is 
mado with litlAa and nickel oxide mixed with cttrbon.** An alkaline 
storage cell devised by L. C. Ti^rnock 40 has positive plates of nickel 
hydroxide and the negative plates are of pure metallic iron mixed with 
a small quantity of mercuric oxide ; the electrolyte is 21 % potash 
containing 50 grins, of lithia per litre. 

The carbon cell of Hofmann and Ritter 41 appears to be a true carbon 
Cell since in it electrical energy is liberated by the oxidation of carbon 
to carbon dioxide. It is therefore different from the cell of Jacques 
(J. 1904, 910), and consists of platinum immersed in hypochlorite 
solution and carbon immersed in caustic soda ; it may be regarded as 
an okvgeiw oncentration cell with a carbon depolariser ; the voltage 
given is 0’ 7b- O' 91 volt., The cell is r*allv a semi-electrochemical 
oxidation and reduction cell since the depolarising action of the carbon 
is chemical. In the same paper an iodoform cell with an E.M.F. of 0-27 
volt and a nitrobenzene cell with an E.M.F. of 1*1 volt are described. 

Two examples of photo-chemical cells have been reported bv T. W. 
Case. In the first experiments, 32 in which two copper plates were 
immersed in sodium chloride solution and connected by a w ire externally, 
it was’ found that on exposing one to light while tin* other was protected, 
an E.M.F. of 0*1 voltdevclopcd and a current of 0 2 ampere. Sub- 
sequently, it has been found’ 3 that certain electrolytes (copper formate 
containing formic acid) deposit on the metal a photp-sensitive layer, 
and on coupling such plate.*} and exposing one to light a purreut is 
produced. It seems possible to develop along these lines a cell capable 
of concerting light energy into electrical energy 

Electrodes axd Electrolysis. 

Several* processes have been patented for rendering electrodes of 
pyrolusite, magnetite, or graj lute more permanent and efficient Pyrolu- 
site may be lirst purified by treatment with sulphuric acid, and after 
being moistened with manganese nitrate the substance' is moulded 
into the desired shape. 41 By repeatedly soaking in manganese nitrate 
and subsequent igmt.ona dense and hard electrode may be obtained. 
Magnetite electrodes may be rendered less brittle by incorporation 

w Got Put 294880(1914); J., 1917,90. 

* Fr. Pat 477623 (1914) ; J , 1916, COM. 

M Met. 4* Chetn Eng., 1916, 15, 259-; J , 1916, 1022 
31 Z. Elektrochem , 1915, 21, 225 ; J , 1915, 1101. 

JJ Xeio York Elect. Soc. f June, 1916; J., 1916, 1022 

3:1 Amer. Klectrochem. Sue., Max, 1917 ; J , 1917, 1102 

M O'er. Pat. 2S2225 (1914) ; U 8. Pat 1143,S28 (1915); J , 1915, 622, 839. 
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of cupric oxide,** and an electrode of fus^d ferric oxide is recommended 
as a bipolar in the nftinufacture of chlorates.** An anode for use in 
sulphate solutions is composed of iron i^id lead oxides fused in the right 
proportion to give a composition agreeing apjitoximatelv with the 
formula FejOs.TPbO.* 7 * 

The resistance of carbon electrodes may be diminished by intermixture 
of metal powders, such as copper, aluminium, etc., or salts or oxides 
of these which will yield the metals during the ignition of the electrode.** 
Graphite electrodes can be made bv using graphitic acid as a landing 
material and subsequently heating to the temperature of decomposition.** 
To prevent the disintegration of graplide anodes during the electro- 
lysis of copper liquors, sutlicient ferrous sulphate and sulphurous'aeid 
should be kept near to it. in order to prevent evolution of oxvgen. 4 ® 
Copper oxide makes a suitable negative electrode. The oxide is 
maintained at fusion temperltuje till an intimate flm\t lire of cupric 
and cuprous oxides is obtained in the ratio of 12; tins is then moulded 
to the desired shape 4 41 Such an electrode may be given a protective 
surface of copper which is amalgamated with men ury. 4i 

Economy of platinum results from using aluminium as a support for 
platinum gauze , a reliable ele< trode of large surface is thus formed 
and no corrosion takes place where the two nMals are in conflict 4 ’ 

Another form of im tal electrode which aims at cconomv of material, and 

• • 

which is suitable for giving high current dcnsitv, is made of wires which 
hang in the bath and which may be weighted to keep them straight 44 
Uternatmg current is l*nng increasingly used in conjunction with 
direct current for electrolytic processes. Its main function Appears 
to be to keep the electrodes " clean," as in W dilwill’s improved gold- 
refimng process Materials which would otherwise adhere to the elec* 
trodeare prevented from thus impairing its cflicicncv bv l)cm<* continu- 
ally shaken of! bv the rapid changes of pressure which the alternating 
current produces at the electrode surface ‘ 4 

In electrolytic measurements which depend in part or entirely up»Tn 

34 Amer E 'foetmchtni Soc , May, 1917, J , 1947, ^1 02 

34 Ger Pat 281511 (1913); ./ , 1915,559 . 

37 (icr Put 27 H 03 H (1913); J , 1915, 236 

3,4 Fr Pat 4*0803 (1915), J , 1917, 1 15 

w Ger Put 282100(1^14) ; J, 1915, 068 

40 U S Pat 1193741 (1916), .7,1910,971 

41 U S. Pat 1129818 (1915) ; J , 1<?15, 360 

42 IJS Put 121 1388 (1917) , J , 1917, 295 

43 Ger Pat 295178 (1914) ; J . 1917, 224 

44 US. Pat 1209710 (1916) , J., 1917, 146. 

41 J. C. Gbosh ; J Amer. Ch>m S„c , 1915, 37, 733 ; J , 1915, 559 
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the contact of a metal with an electrolyte (contact difference of poten- 
tial) it is essential that the character of tip* metai used shall be always 
the same, and the reproduc'd^ htv "of metal electrodes has been in- 
vestigated recently 1 on several occasions. Thus, in working with 
copper, F. H (lethian 48 has found that spongy copper on platinum is 
the only invariable form. He has found also that spongy cadmium 
is not reproducible, but that cadmium sticks which had turned grey 
in a solution of the iodide gave constant results. Lead elei trolytically 
deposited on platinum also gives a reproducible electrode 

A connection has been demonstrated between electrolytic and pure 
chemical processes by Reiclumsteiu, who has recently published several 
papers on the subject which deal chiefly with the passivity of metals 
and the \elocitv with wdrch metals are corroded by various solutions 47 
Some interesting results have been obtained bv the electrolysis of 
solutions of nitric, sulphuric, and .olufcsphoric acids, using platinum 
oathodes and gold anodes The gold is attacked m all (uses forming 
aiiri-mtric acid m the first case and mixtures of hydrated aurous and 
auric oxides in the last, two cases 4 H 

When the current density on a cathode immersed in vanous aqueous 
electrolytes is increased sufficiently the cathode becomes red hot and 
mav even melt FxjTerimertts have been conducted with a thin sheet 
iron cathode in dilute sulphuric acid, and it is suggested that the intense 
heat effect might be list'd for tin* surface-hardening of steel objects 
and for alloying a metal sip-face with another deposited thereon. 4 ® 

' ' Kleitro-ohmosis Colloids 

The behaviour of colloidal pai tides under the influence of a potential 
difference and the separation of these fiomone another and from crys- 
talloids, ' form the subject of numerous patents during lecent years. 
In one of the simplest canes the coagulation of colloids is brought 
abou 4 ' by causing them to lese the charges of electncity which they 
carry; thus, by inserting electrodes in the chambers of a filter-press 
the filtration is facilitated by the coagulation of the colloids, which are 
thus prevented from blocking the filter-cloth u For the separation 
of the constituents of glue and gelatin, the solution is placed between 
diaphragms and subjected to an electric current which causes mineral 

46 Trans A met. Elect. Sac , 1914, 26,67; J , 1915,365; J Amer Chem ISoc , 
1915, 37, 953 ; J , 1915, 622 

4 ? Z. Elektrochem , 1914, 20, 406; 21, 359; J , 1915, 663, 1098 

« Trans Farad Soc., 1916, 11, 172; J , 1915, 1100 

48 C. liering, Met. $$ Chem. Eng , 1916, 15 , 454; J , 1916, 1162. 

F. Ui*er, Z angexc. Chem , 1915, 28, 1, 3(78 ; J., 1916. 575 
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ions to migrate through the diaphragms . the albuminoid material 
becomes coagulated aftd ma^ be filtered off. 11 , 

The process has been applied bv*t lie ^iescllschaft fur Klektro-Osmose 
to t he tanning of skins I he skin is placed bet w ecn suitable diaphragms 
selected so that deleterious substances can pass a\fav. but the active 
constituents essential tojanmng cannot The hide is charged positiv ely 
or negatively and the tanning colloids mow* towards it in virtue of its 
charge and are thus brought into < lose contact The same firm has 
patented a process for separating various colloids frAm each other/* 
which depends upon the use of diupjungms at different potentials. 
Non-sugars < an be separated from crude sagir solutions and a solution 
of gl in 1 can be di\ ided into several fractions. • 

An important paper dealing with this s U hje< t*and its tec huical applica- 
tions lias been given by \V (' Met 1 Lewis* 1 entitled “ Some Tcchnu.il 
Applications of ( 'a pi 1 la r v and! K^'ct ro-Capillat v ( 'hflinStn 

Colloidal i ai bon ha> be< # n obtauu d b\ passing an arc t Inougli \ ai mutf 
organa lujinds m an no < ooled flask \ gree;i or rc-d-biown solution 

• was obtained which was very .stable and showed the Tvndall effect. 

I he final products of de< omposit ion were ( arhon. < hlonne, and he\a- 
cllloroben/ene Si The addition <>( c olloids (gelatin) to elect lophiting 
solutions has long been used to pioduce n good deposit Tile <*ffect 
was fiist thought to be due to i< dining action, ’ then later it was 
ascribed to the* juo'eitive action of tin* colloids, now, from a 
study of the beliav lour of elec, t rol\ sod solutions of *-il \ <*r nitrate and gela- 
tin * it seems that t In' c olloifl ( ombines with the anions, in the* solution, 
reduung then velocity When this \VW>eity has been reduced t5 zero, 
tlu- cations must carry t lie* full charge*, migiate as fast as ‘they deposit 
on the* cathode, and give a smooth deposit 

From a study of colloidal platinum and gold/*' formed l>y*the arc 
process, the former was found to bo mojc stable* than the latter. 
Stability was found to increase by the addUmn of certain ions {(.'1, fir, 1). 
Other evidenfc indicates that a certain critical potential difference a? 
the surface of the particles determines the stability of instability of ft 
colloidal solution/* • 

• 

M Kng Put 2HtH(l9U), J, 1 <»1 o. !>7f 
Kng Pat 19*10(1011), , 11)15, 1020 

“ Kng Put 11*23 (1011', # /, 1015, *77 <i«r Put 205066 (1015) ./ , 1017 

295. Ger Pat 201667 (/915), J , 1017. 377 
54 . 7, 1916, 575 

“ Z Elektroehem , 1016, 22, 252, J , 1016, HM0 
* Met Chem E»<j , 1015, 13, 353,, J , 1015, 721. 

47 J. Amer Chem. Soe , r015, 37, 2667 , J , 1016, 62. 

M F. Pow is, Tram Chem Sor , 109 , 734; J , 1916, 1015. 
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Conductivity. 

Conductors of aluminium, iron, and zire have apparently come into 
general use in Germany during #he war. A layer of oxide is a sufficiently 
good insulator for field-magnet windings in low-voltage machines and 
allows economy ot space. As regards efficiency, compared with that 
of copper, aluminium is 1-2/ less, zinc 3-0 / less, and iron 8-12 / 
less. The. price of aluminium being slightly lower than that of copper 
renders it, on the whole, a very good substitute. 51 

The conductivity of numerous alloys and other metallurgical products 
in the molten state, has been -determined. The conductivity of iron 
sulphide is much superior to that of cuprous sulphide. Results with 
alloys of copper with tin, cadmium, and zinc demonstrate the existence 
of definite compounds having the composition, (’u a Sn,( 1 u - *( 1 dj,CujZn 3 . 60 
According to C. 0. Kink, 01 the conductivity of a substance depends 
upon the shape and distribution <‘>f the component grains or 
^particles and upon the presence or absence of thin films of secondary 
material on the particles. On this basis, the difference between two 
samples of the same batch of copper is due to one having the impurities 
uniformly dissolved throughout, while in the sample with lower con- 
ductivity the impurity forms a film around the particles of pure metal. 

The conductivity ot pure \vater is probably due to the carbon dioxide 
dissolved in it under the partial pressure of carbon dioxide in air, since 
the values calculated from the ionisation constant of carbonic acid, 
the mobility of 1I( '()/ the carbon dioxide content of air, and the solubility 
of this gas in water, agree with direct determinations of conductivity. 0 * 

The conductivity of certaiit electrolytes in organic solvents has 
been determined, and the substances classified as strong or weak elec- 
trolytes, according to the rate at which their conductivities increase on 
dilution. In quinoline, which has a higher dielectric value than aniline, 
the salts used showed a higher conductivity, and therefore this property 
is certainly related to the conductivity of the dissolved substance. 6 * 

Resistance. 

Alloys continue to be devised for making resistance material. One 
such is composed of iron 7 5 to 25 and of a metal having the 
properties of nickel or cobalt. One hundred parts of this alloy is 

R Richter, Z. Elektrochem , 1916, 22, 294, ./., 1916, 970 

60 ^ angew. ( 'hem , 1914, 27, Ref , 707 , J . 1915, 362. 

« Met. if Chem. Eng., 1916, 16, 164 : J , 1916, 1162. 

61 J Kendall, J. A>ner. Chem. Hoc , 1916, 38, 1480 ; J , 1916, 926 

« J. PAgs Chem , 1915, 19, 14; J , 1915, 175 
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combined with 10-30 parts of a metal of t l;e chromium group. 64 Accord- 
ing to another patenf the yisistor is composed of copper with & ' ( 
manganese and 5 of tin.* 1 Nickel-t^irome wire can l>e encased in 
a tube of the same alloy and insulated from it by a coating of aluminium 
silicate. Such a resistor is flexible and very convenient to handle.** 
Another resistor is made ©f a carbon base which is coated with a mixture 
of water-glass, clay, and graphite ; the whole is then heated to fuse the 
coating to the base.* 7 A tungsten resistance is made by embedding 
the metal between layers of silica, a current is then 'passed tfirough 
the mass till the silica is fused.** , 

Two types of resistometer suitable for measyring the resistance of 
molten material are described in a paper by R. G. Sherwood."'' ^Ylternat- 
mg current is used because it is found that parasitic currents and electro- 
motive forces become large and erratic above 500° 0. A specially 
designed A.(\ galvanometer Is used and the resisfance-temperature 
curves given for metals aqd alloys possess a linear character. • 

Insulatimi Matkkials * 

Much activity continues m this class of work. The mixtures produced 
generally include resinous or tarry materials, either alone, or ffiixed 
with mineral substances like silica, alumina, or •asbestos.^ 

Of those composed entirely of mineral substance, one consistent fused 
compounds of silicon, boron, and fluorine, 70 another is made by fusing 
a mixture of silica, boric anhydride, alun^ina, lithia, and an alkali; 71 
tin- « oeflicient of expansion*!* veiy small, 0*00000055. , 

The insulating properties of asbVtfos may be great I v improved 
by removing all iron compounds by treatment with oxalic* acid or other 
means, after which the resistance is found t<j be about one thousand 
times as great as that of the crude material. Aluminium wire may be 
coated with an excellent non-conducting film of alumina, by making 
the wire the anode in a solution of sodium silicate. The film is floxib'e 
and will stand a pressure of 500 volts without short-circ uiting to ft 
similar wire next it. 7 * 

• 

* 4 U.S Pat 1211913 (HU 7) , J, 1917, 205 
6 US Pat 1217578 (1917) , J, 1917, 462 
* V S Pat 1 2< >0,3 .->2 (1916) , J , 1910, 1224 
US Put 1 232843 (1^17), J , 1917, 1017. 

M V s' Pat 12.34973 (1917) ; ./ , 1917, 1017 

* J J Frankhn but , 1916, 182, 47T , J , 1916, 1162 

*" U.S. Pat. 1226088 (1917) ; J , 1917, 722. 

:i US Pat 1233486 (*1917) ; J , 1917, 1009. 

75 T Schopper, Gummi-Zed ., 1915, 29, 1197 ; 30, 213 , ./ , 1916, 93]. 

73 Tran 9 Amer. Fled Soc , 1914, 20, 137 , J , 1915, .360 



286 


REPORTS OP THE PROGRESS OF APPLIED CHEMISTRY. 


Several new insulators contain only organic materials. A conden- 
sation product of phenol with formaldehyde, dissolved in nitrobenzene, 
possesses a high dielectric constant ; the solution boils above 120°C. 
This is mixed with naphthalene, and a filler such as china clay can be 
added. 74 Another is prepared from walrus or whale oil by heating 
until a dense fluid is obtained. 75 A non-inflammable insulating liquid 7 * 
is produced by mixing pentachloroetliane 93 %, dichloroethane 5%, 
and hexachloroethane 2 %. Another insulator consists of a conden- 
sation product of phenols with anhydroformaldehyde-amline, which is 
transformed into an infusible body by heating and then dissolved in a 
hydrocarbon of high insulating properties. 77 

An insulator which is flexible, non-inflammable, and cohesive is 
formed by oxidising a wax-like chlorinated naphthalene with concen- 
trated nitric acid. 7 * Chlorinated naphthalene figures in another 
insulator 7 * whit h is made by distilling the chloronaphthalene mixed with 
p basic oxide in order to break up unstable addition products. 

In another mixture," 0 , shellac and resin are mixed with creosote oil, 
and while hot, alum is mixed into it ; by this means a substance can be 
obtained which is easily melted, non-inflammable at its melting point, 
and flows well, but ultimately sets hard without appreciable shrinkage. 
According to a later patent, a filling material is added, also alum to 
render the mixture non-inflammable, magnesium carbonate to lighten 
it, and hydrated lime to make it set more readily. This substance is 
suitable for both heat and electrical insulation. o 

Corrosion and Passivity. 

This important subject has received jiiuch attention during recent 
years and numerous explanations of the phenomena observed have been 
forthcoming. 

The electrochemical explanation of corrosion and passivity of metals 
is now very largely accepted. A far-embracing discussion of the whole 
matter is recorded in the Faraday Society transactions 81 An important 
comparison of the corrosion of steels with their electrical properties 
has shown that a metal will dissolve, in acid it the sum of its single 

74 US. Pat 1 156452 (1915) ; .7,11)16 185 

75 U S Pat. 1 170000 (1916) ; 1916, 550 

78 US Pat 1235669(1917); J., 1917, 1053. 

77 llakelite Co., US. Pa t$ 1210265, 1216266 (1917); J , 1917,461 

7S U S. Pat. 1183423 (1916) ; J , 1916, 745. 

* U.S. Pat 1196505 (1916); «/, 1916, 1069. 

80 U.S. Pate. 1190814, 1190815 (1916), J , 1916,897. 

81 Trans. Farad. Soc , 1914, 9, 203 , tee .7, 1913, 1113, 1114 
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potential and its over\oltage is less than the single potential of a 
hydrogen electrode. Overvoltage is here defined as the potential 
required to overcome the resistance»offeged hv all metal surfaces to the 
liberation of gas. Using different specimens a determination was made 
of the single potential difference in dilute acids, of flic overvoltage by 
the bac k E M.F m^thod^ and of the rate of corrosion of the specimens 
by acid and also when exposed to air S1 Uorrodibilit v as determined by 
the sum of the single potential and the overvoltage gave results parallel 
with those obtained by measuring the rate of solution of the* metal 
in acid The electrical method therefore appears well suited for de- 
termmations'of corrodibility 

The electrolytic behaviour of tungsten has iTeen studied ** and*the 
single potential of tin 1 metal determined in # A T /l solutions *of acids, 
alkalis, and salts. It was found to be lowest with alkalis and highest 
in neutral salts, and it was ascertained that tungsten dissolves anodieally 
and becomes passive in these solutions bv the formation of a film o£ 
hydrated tungstic oxides. 

An interesting invest igation, of polarisation and electrode processes 
with zinc, cadmium, copper, and nickel is connected with this subject.* 1 
Foerster, *'■ in a paper on passivity, applies the term to all eases of 
abnormal resistance to the passage of ions»into wr out of a liquidp and 
in particular he discusses the discharge of halogens on plutiiffun, tlie 
cathodic deposition of metals of the iron group, and the polarisation * 
of the electrodes, which retards the liberation of the ions. 

DkcoMPOSI HON VoLTiWlK. 0 vKRVOLTA(Jk. 

The decomposition potentials of alkali hydroxides an<f halides have 
been re-determined by Neumann and Her^ve, M who question the 
accuracy of values acccjited hitherto Their values for fused caustic 
soda between 31<r and 540 J U. are 2 2 1 (i volts and the average tem- 

perature coefficient is 2 95 x 10.’ Fusc<UiUli halides gave the follow- 
ing results- •Lid 2* f>2, Nad 2-0, Kd 2-8, (’ad, 2-85 volts. 

The subject of overvoltage has received considerable uttentidh 
recently. In one papor* 7 it is suggested that*at«thc electrodes atomic 
•forms of the elements are produced as unstable, reactive intermediates. 


o 

■ 4 . 

m 

s; 

607. 


K Hadfield and K New^ery, Proc Ron Soc , 1017, A 93, 56, J , 1017, 210. 
Hrt 4* Chem. Eng , 1017, 16, 40 ; J , 1017, 221. 
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Z Etektrurhem , 1915, £l, US, J , 1015, 1088. 
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The change, molecule->atom-Mon, is not completely reversible ; the over- 
voltage is a fneasurc of irreversibility and represents the excess of 
energy required to form a substance over that given by the re-solution 
of the substance. This definition applies to both gas and metal over- 
voltages. HaberV^theory of a gas layer on the electrode seems improb- 
able and does not fit the case of metals, but Nemst-and Tafel suppose 
that ions must be driven into the electrode before liberation, and accord- 
ing to their viewovervoltage represents the energy required to "drive in.” 

A greiit number of overvoltages have been determined by E. Newbery •• 
and his investigations should prove very useful in technical work. 
He defines overvoltage as excess of back E.M F. over that of an oxygen 
or hydrogen electrode in the same electrolyte. The author points out 
that anodic overvoltages are considerably higher than cathodic 
ones and this renders the graded oxidation of organic and other com- 
pounds difficult. Uathodic overvoltage ^ems to be a periodic property 
of the elements. It is considered that overvoltage and passivity are 
in some way connected with the formation of compounds of the electrode 
material and the discharged ions. The original papers or abstracts 
should be consulted for detailed information. 

Voltameters. 

A silver voltameter has been described which is reported to be 
accurate to within a few hundredths per cent. 1 * 

According to T. W. Richards a correction is necessary on account 
of the electrolyte which becomes occluded in the silver deposits and 
which amounts to 0*001 to 0-0C5' .*° 

The “volume effect,” that is, increase in weight of silver deposit in 
large voltameters over that observed in smaller ones, has been proved 
to be du? to impurities in the electrolyte" 1 

Electrical Separation of Substances. 

♦ Under the influence of a considerable potential difference it is possible 
to separate finelv divided particles from each other, or from gases and 
liquids, the constituent? of emulsions may be '.separated and even a 
mixture of gases. In separating finely divided particles by means 
of a convective discharge, use is made of the different dielectric values 
of the particles themselves.* 1 In the purification of suspended matter 

ss Tram Chem Soc , 1916, 109, 105 1 ^ 1066, 1359, J , 1916, 1265, 1917, 145. 

M 7 lull Bureau of ‘Standards, US .1 , 1914, 10, 475, J , 1915, 91. 

J. Aaier Cheat. Soc ., 1915, 37, 7; 1915, 143 

91 Bull Bureau of Standards, l T S.A , 1916, 13, 447, J , 1917, 391. 
w U.S. I'ftt. 1116951 (1914); J., 1915,37. 
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from gases, the gas is generally passed through a charged tube which 
contains an axial wflrc als^ charged. Oscillatory discharges of high 
frequency are employed. ** In one*forr^ water or other liquid conductor 
runs down the discharge wire m order* to prevent^ suspended matter 
from depositing upon it and so reducing its efficiency.* 4 

The method has bean applied to clearing sulphuric and mist, lead 
and zinc dust, as well as smoke from Hue gases, using a direct current 
of 20,000 to 75,000 volts.* 1 It has also been used for separating gases 
by cooling to produce a cloud and then using the discharge to precipitate 
the cloud.* 4 . 

In aj>aper*by W. W. Strong, attention is (♦rawi^to the fad that practice 
in this sphere is much in advance of theorv owing to the rapij advance 
in the construction of suitable apparatus. • 

An outline of the underlying general principles is given and im- 
portant matters which must*be # studied for. future development are 
indicated.* 7 # • 

The coagulation of small particles bv electvolysis liqp been applied 
in Landreth s process for punfcving sewage *® Petroleum emulsion can 
be separated by sul>j«*< ting it to the influent e of an alternating current ; 
the water coalesces as it passes through the ‘"tieatcr ” and falls To the 
bottom. •• * . 0 * 

Separation of gases by direct-current discharge is in the experimental . 
stage. K. Skaupy 100 has shown that when mercurv and the inert gases 
are niived # with active gases, the latter pass to tly* cathode. Com- 
ponents of dissociable gases, su< h as aluminium chloride, can ho com- 
pletely separated and either deposited, or led oil from the neighbourhood 
of the electrodes. Further, hydrocarbon gaseft undergo condensation 
with considerable icactinn velocity, without, carbonisation. 

• 

Atomic Weight* 

The atomic weights of cadmium and zhn have been detoi mined bv 
electrolysis <Tf solutions of the purifled bromides, using a mercury 
cathode. 101 

• • » 

# w I'S.Paf 1120501 (1914); .7,1915,91. Kng. Pat. 18357 ( 1913) . ./ , 1915, 804 

* Oer Pat 280912 (1913) ; .7, 1916,^43 

* Eng. 4* Mating J , 1916, 101, 385 ; 19K, 410 

* U.k Pat 1204900(1916)* J., 1917, 308. 

* J Trans. A mer. Elect Soc , May, 1917; J ., 1917, 1137. 

* U.8. Pat. 1131067 (1915); J., 1915, 4^3. 

" UJS. Pat. 1142759, 1142^60(1915) ; J , 1915, 788. 

‘® Ber. Dents. Phg $. Qes , 1910, 18, 230; J., 1916, 1068. Per , 1916, 49 , 
2005; J,, 1916, 1162. 

m G. P. Baxter, J Amer. Chem. Sac., 1910, 38, 857; J , 1910, 605 * 
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Refining of Metals. 

c 

Copper refining forms the subject of several papers recently published 
The higher cost of labour in thf series system of refining is equalled by 
the higher power e^ist of the multiple system, but the former must be 
provided with high-grade anode material, whereas lower-grade anodes 
and material running high in silver and copper may be used in the 
multiple system. On the whole, this system is replacing the older series 
system, 10 * The r orvstalline structure of electro-deposited copper is the 
subjectof several investigations. 10 * Solution stratification can be used in 
the purification of electrolytes in copper refining. 104 Current, losses in the 
multiple system are summarised by L. Addicks. 105 They include (a) 
current leakage to ground ; (6) reactions involving deposition of 

impurities ; (c) cathode shrinkage, due to re-solution of the copper 
by sulphuric acid or ferric salts. While 92 q efficiency may be obtained 
by good working conditions, disregard Of these may cause it to fall to 
GO r / 0 . '('he Bame author gives an interesting account of the impurities 

generally met. with. 10 ® Silver, gold, tellurium, and selenium show a 
recovery of 97 < while nickel passes <nto solution to the extent of- 
99;/. Almost the whole of the arsenic passes into solution, together 
with iron and zinc, while lead, antimony, bismuth, and sulphur pass 
into th » slimes. Foul electrolyte, after having most of its copper 
removed, is boiled down to remove nickel salts and then cooled to 
crystallise sodium salts. In another paper the sane* author describes 
the working up of the slinn s. 107 Other particulars of this industry are 
given, J>y P. Johnson. 10 * 

Tin refining from tinplate scrap is the subject of two patents, 10 * and 
the deposition of the metal from various solutions, with a view to 
refining, has been tried. 110 The use of Huosilicie acid has been 
patented. 111 


105 P. L. dill. Eng. and Mvung J., 1916, 101, 9; J 1916. I HI. 

103 Von Schwarz, hit Zeits Metaling., 1010,7, 124 ,J., 1910, 207. A. SieverU 
and W. VYippelmann, Z anurg ('hem , 1915, 91,1, •/., 1916, 001 

Amt r Chem No,.. 1*910,28, 111, J , 1915, 1090. Kug. Pat. 100318 
(1916), 191(1, 1222. 

»«• Met. and Chem Eng , 1917, 10, 2'3 ; J., 1917, 220. Met and Chem Eng, 
1910, 16, 500; ./ , 1916, 1263. 

Met. and Chem. Eng., 1917, 16,087; J, 1917,906; Mtt. and Chem. Eng , 
1917, 17, 109; J., 1917, 1051 
107 Amer. Inst of,Metah, 1914, 8, 105. 
m J , 1917, 803'. 

100 Fr. Pata. 135936 (1911) ; 471078 (1915) ; J. t 1915, 182. 

110 Trans Amer. Electrochem . Soc., 1914, 20, 133, t/ , 1915, 360. 

»» fing. P*t. 11818 (1916) , J. } 1916, 36i 
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Antimony free from arsenic has not yet, apparently, been produced 
by elect rol yaw, although many methods have been trie<fc M * 

Hold bullion refining is now lately carried out in America by the 
improved Wohlwill process, using pulsating curient. Tins process is 
compared with the older sulphuric mud and chhtrme processes in a 
paper by T\ K. Hose. 11 * The electro-deposition of gold, silver, and copper 
from cyanide .solutions, as practised on the Hand and in America, is 
discussed in a paper by ti II Clevenger.’ 11 

Kxtkk rio\ ok Metals. 

Th^ developiiKuit of rlectrolv t le and dcctiy-metullurgicul methods 
for producing metals has progressed rapidly since t ho outbreak ol the 
war (Ireat progress is leported from America where, in addition to 
elect i ic furnace prodiu ts Mich us steel and ferro-alloys, very large 
quantities of aluminium, ziilc ^md mugnesjum hiTve*bcen produced. 
During 101b, the \n.uynda Copper Co was tinning out electrolytic 
zinc at the 1 .it <■ of KM) tons per dav. and tliisaiudhod q/ producing zinc 
has forced its wa\ fm w .ml,* while elect nc smelting of zinc ores has 
shown little pi ogi e,ss 

Copper is now obtained in eonsideiable* quantities bv electrolysis 
of the hqiiois obtained by leaching tin* ‘ore with sulpfjuric aciTl”* or 
ferric Milpliate .solution , the miode liquor dining eleetrolvs^ become^ 
enriched m an<l and is used repeatedly for leaching. A discussion 
o r this i nd list 1 v took place recently in America. n, # Ferruginous ores 
an* goiierallv roasted bcfdVe leaching, to convcit the non compounds 
to K o . 0 } ; after extraction, basic ferric sulphate muv 1>«* precipitated 
by the a<hlition of frcslily oxidised ore 117 Jnlmqthcr process, a stream 
of Milphur dioxide is admitted in the anode region to prevent its polariza- 
tion by owgon. 11 ' The original process of Siemens und Ifalske has 
been modified by extracting the roasted oie with ferric sulphate in 
two steps, (1) using a cold dilute solution (2) using a more concen- 
trated and hot solution : most of the copper is leached out during tie 
second extraction." 1 

Ml \ U Beit*, Tran, A no r EE< t Hoc , Srjit ,*1915 , «/, 1915, 1097 
11,1 Trmt, hot of Miami/ and ^[< t , 1915, 24, 95, J , 1915, 195 
111 Tran s Anar Eft it. Sar , 1915, 28, 203, ./ , 1915, 1095 
11 * US PjU 1179522 (llflO), ./, 1910, 040 US Pat 1232080 (1917); J., 
1917, 929. 

,lfi Aaier. EJlfctrorhnn Sor , April, 1915, •/ , 1915,019. * 

117 U.S Pat 11.34767 (P. 5), ./ , 1915,568 
m Eng Pat. 108688(1^10); , 1917, 1100, 

m U.S Pat 1136424 (1915), • 
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Copper, gold, and silver ores can be extracted by electrolytic chlorine. 
A layer of mercury separates the anode from the vathode compartment 
and absorbs the sodium liberated ;• the extract then passes to the 
cathode, where the metal (Ciq Ag, An) is deposited and the chlorine 
combines with the sodium amalgam to re-form sodium chloride, which 
is thus employed repeatedly. 1,0 

In a process patented by L. Addicks, 1 * 1 eat bon anodes are used ; 
these art 1 depolai mod by ferrous sulphate, and aluminium sulphate 
is added in sufiieient quantity to eounteiaet the solvent action of 
ferrous sulphate on the cathode copper The author has given a full 
account of the research work which led to this process 113 Zinc and 
lead ‘an* now extracted bv electrolysis 1 83 after the ores have been leached 
with suitable solvents. Roasted zinc orr have been leached with 
calcium chloride liquors, in the presence of carbon dioxide, for some 
time past both' in' England and in (jenJianv In America, sulphuric 
acid leaching has dc\ eloped during the last three years, the solution 
obtained being clectmL sod with cathodes of copper or aluminium and 
anodes of load or manganese dioxide., The Anaconda Copper Co. 
has completed a plant for pioducing 25 tons of metal a day by this 
method. At Bully Hill Mine in California tin* sulphate liquor is first 
precipitated with lime, and the resulting zinc hydroxide and calcium 
sulphate are suspended in the electrolyte to neutralise the acid as fast 
as it is liberated at the anode. The presence of a colloid m the liquor 
does not improve the deposit of /.me obtained 114 

Lead is obtained by ehloridismg <u .sulphatising masting, followed 
by learning with saturated brine. On electrolysis a spongy metal 
is obtained, but tins can be melted down if mixed with a reducing agent. 

In connection with the winning of aluminium, a re-determination 
of the densities and melting points of various mixture's of cryolite, 
alumina, and fluorspar has been carried out by lb Pascal 114 and a pro- 
cess has been devised for recovering this metal from oil-refining residues 
by roasting part of the aluminium chloride and coke, mixing this with 
a fresh residue, and electrolysing the fused mass.* 84 

Sodium production is* the subject of a report by T. H. Norton, 1,7 

lbs Pitt 1137871 (It»ir>) , ./, 1915, -Km 
131 US. Vni 1138921 (1015), ./, 1915,000 
131 Amer. Klectrocfu »> Soe , Sept , 1015, ./ , 1015. 1000. 

133 Met. and ('hem. Eng . 1910, 14, 80 , ./ , 1010, 182 

l -« Erie Put 10320 (1915) 1017, 37 Atti ft Aecad l.uieet y 101 l, L v] 23, ii . 
503; J , 1915, 11 17 

136 Iter Met , 101 1, 1 1, 1060 , ./ , 1015, 350 
m U.S Pat. 1206874 v 1916) ; J , 1017, 84. 
lt - US. Comm. Report , 1015, 207 ; J., 1916, ill. 
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who advocates the organisation of thu industry and Jhe utilization 
of both the CrtHtner and the J)arlmg processes A cell has been dofised 
on the Cast ner prinuple for producing sodium under a pressure of at 
least one pound per sq. in The pre^sim? raises the boiling point of the 
metahand the loss by \ apoiisatum is dimimdied 1 Another improve- 
ment 11 * in tin* elect rol\Ms of alkali li\ dioxides m a fused state is the 
supplying eontimioiisU of fresh hvdi oxide to the latlmde region, in 
order to present aeeumulatioji of watei in the melt as a result of the 
reaetion between tin 1 libeiatid hvdioxyl ions C K. Ackei 1 * 0 has 
patent e<l the use of e\ .tmdes and eviviumides in tin* \shnoft cell for 
producing sodium from fused chloride. # He states that the.se com- 
pounds are more satisfactory than the chlorides m 

ftnkrl finxlxchon also continues to iee.*i\e attention The pro- 
duction of mi kel or eopper-niekel anodes suitable for electrolysis 
work, and the separation of*th#se t\to metals is the subje<t of two 
patents. 131 A p«l pel b\ dv Itiedel Is devoted to the deposition of tlfl.S 
metal from nu kel chloiide solutions with a \*ie\\ to u4ilisation of the 
liquors obtained aftei the disposition of copper from oies (ontainitig 
nickel ; acetic and is recommended for pi'-venting spongy deposit .*** 
Pure non tan he obtained In e|e< t iol\s)s*of solutions of tluonde or 
Sllioofluoride of the metal U1 * . # 

A ntinunuf <. an be obtained fr-m stil»niteb\ oliitnm in caustic soda, 
or sodium sulplude tie* electrolyte being ei I eulat ed between iron 
cl ctrodes .Met . 1 1 ot high punt\ can be #>bl allied *n this way. 1 * 4 A 
Hum’ de solution aeiditied with hydiogen lluoride has # pioved a gpod 
medium for depositing antimony , art organic substance is aided to 
prevent the formation of a # < rvstallme deposit. i 3 * 

Tungsten can be obtained b\ the electrolysis of fused sodium 
tungstate, 138 also by electrolysis of a fused lowci oxide or irtixturc of 
oxides of the metal 157 • 

M<u))tc*ium is pr<>babl\ non produced* fiom carnallite by a lontact 

electrode method suyilar to that used for calcium. A cathode of iron 

• 

lJS Fr Put !M)go.-) (lift 5) CS I*. it 11071117 i J , CMt, tjno, 

1008 

lfl> Eng. Pat J77»;.{(iun . ./ , I91',,‘M}7. 

130 CS Pat 11122 Jo (tin:, ./ , mi.y nu 

131 U s Put-* lusau, iijw.ni;, ./, iui.», ;mi 

132 £ EUltrmhrm . 1917, 21 ,7.7, CM.',, 777 

133 Eng Pat 1 W7 (1914) , J , CM. 7, ] 12 

134 J. Amrr Inst MetaU,l\)\7 t 11, 8.1; 7 , CM 7, l ISO 

l3i F. C Mathers, Amer, Ebclrochan , Soo., May CM7, 7 , CM 7, 1099. 

136 U.S Pat. 1196609 (1916); J , J91U, 1U67 
ia US. T4 12027:14 (1916) , J., 1910, 1264. 
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coated with ziqc is stated to overcome effectively the globule trouble, 
and by using several cathodes near togethei large masses of magnesium 
may be collected . 138 ^ 

Cerium can be obtained, in compact form, by electrolysis of the fused 
anhydrous chloride in an iron crucible cathode , 139 and the ferro-cerium 
alloys (Misch'iuetal) arc. obtained by electrolysis of* the fused anhy- 
drous chlorides of cerium, lanthanum, etc. ; the fluorides are not so 
satisfactory, as the alloy does not separate in so coherent a form . 140 

The rare earth mctaU can be fractionally deposited as hydroxides 
on the cathode by electrolysis of a mixture in aqueous solution . 141 

A number of new ceils of electrolytic tanks has been devised for 
dealing witji the electrolytic separation or recovery of metals generally. 
In one of these, a series of plates form the electrodes at the bottom of 
a tank devised for recovering metallic particles in suspension. The 
liberated hydrogen carries the particles tV> the top and the outflowing 
product is cyaiuded, after which the cyanide solution mav be elec- 
trolysed , 111 

Metalliferous pulp is treated in auother cell by running it over 
mercury cathodes on which it amalgamates . 143 In another, an anode 
bell dipped into the electrolyte serves to draw oil the anode gases — 
chlorine, r oxygen, ozone— which can be utilised for extracting fresh 
, ore . 144 Several modern cells are fitted so t hat the diaphragms or anodes 
can be kept in motion during electrolysis to prevent, the anode from 
becoming coated with non-adherent material. 14 ’’ A special connection 
of electrodes lias been devised to reduce tile number of tank connec- 
tions by one half, thus reducing the current losses due to these contacts ; 
this is specially applicable to refining where a number of tanks are 
in series . 148 If tho ore to be extracted is in contact with the cathode 
it is reduced, frequently, to the metal by the cathodic hydrogen . 147 It 
has been pointed out by (<•. il. Clevenger that generally electrolytic 
deposition of metals from cyanide solutions is much less complete 
than chemical precipitation, and it is more economical complete 
the deposition in zinc boxes . 148 

118 U.S. Pat. 1 1 1)(>1 UU (1010) | y, 1910, WO 

m Met. and C/iem. Eng., 1017, 17, 213*; ./ , 1017, 1000. 

140 J., 1017, 373. Ml U.S Pat. 1H5513 (1914). 

142 U.S. Pat. 1203207 (1010) ; 1017, 8S 

148 U.S Put. 1233303 (1017); J., 1017j 1011. 

144 U.S. Pat 1183188(1010), J., 1010,745. 

148 U.S. Pat. 1187903(1916); J., 1016,807. US Pat .U91300 dOltt) , J., 1916, 931. 

148 U.S. Put. 1200003 (1016); J , 1017, 140. 

u; Fr. Pat. 460510 (1013) , J., 1015, 30. 

148 Eng. and Mining J ., 1016, 103, 579; J., 1916, 1114. 
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Alloys. Electroplating. 

f ' § 

The electro-deposition of •alloy.'' has not occupied much attention 

recently. An investigation of the Various conditions affecting the de- 
position of eleetroUtic brass, deals with the separation potentials of 
zinc and copper from complex cyanide solutions and the influence of 
various addition reagents to the electrolyte 10 An investigation bv 
Brum and Amadori deals with the production of various nickel-iron 
and nickel cobalt alloys by electrolysis of solutions of the mixed salts . 140 
In addition to the production of ferro-ccrium pyrophoric allo> s. to which 
refeieme has been made, alloys with like properties have been prepared 
bv electrolysis of solutions containing forrou^ sulphate, magnesium 
chloride, and gl)cerin. The alloys contain cat bon compounds, nietal, 
and oxides, and yield sparks when scratched with metals . 111 

Electroplating solutions ha\e formed the subject of several recent 
investigations. A boiling solKtitn containing an mfonfum or sodium 
phosphates is recommended for platinum, u *aud\ariouscyaiiide solutions 
have been studied in connection with copper*platmg *** Elating with 
silver cyanide sometimes gives a non-adherent deposit which is ap- 
parently due to foreign metals, in the plated object, dissolving in the 
bath . 114 Bronze can be deposited from alkab'oxalate-cyanide sortitions 
of copper and tin 115 For the plating of tifl and aluminiuyi on irofi and 
other surfaces, phosphoric acid in the bath gives good results. 11 * A # 
general method fror preparing plating baths has been devised, in which 
a solution* (»f the metal is first pre< 1 pitted as hydroxide, and this 
is dissolved in a suitable solvent (cyanide, etc.) to which sodium sah- 
evlate and ammonia are added . 117 A rttyort to the Canadian Department 
of Mines states that plating # with cobalt is, iA nyist respects, superior 
to nickel plating ,5 ® 

Electrolytic Fkodl'ction oi- IhwuoGi.N ami Oxygen. 

The application of the oxy-hydiogen flame to wielding, cutting, and 
heavy lead work lia» called forth the invention of many new cells for 
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the production of these gases. Many of these belong to the filter-press 
t ype which was first devised by 0. Schmidt in 1890. 14 * Most of them are 
built in such a way as to remqve all risk of variation m gas pressure 
in the compartments and so dinlnish the chance of dangerous gas mix- 
tures being formedf In one of these the electrodes have been specially 
designed to allow the gases to pass from them quickly, and the diaphragm 
is rendered gas-tight by a special fitting round the outer edge of the 
frames. 160 Another arrangement which has found favour is that of a 
tank negative, fiom the lid of which is suspended a bell-shaped anode 
surrounded by an asbestos sack diaphragm. 161 One of these is built 
to stand considerable pressure, so that the gases may be collected in 
storage vessels as they are evolved, 1 ” and in another cell special arrange- 
ment is rliade to enable the positive electrode to be removed without 
disturbing the diaphragm. 1 ” An account of the hydrogen-oxygen 
plant at the werkr of the Tennessee Copper Company has been given 
bv L. 0. Curran, who compares the low cost with that incurred by 
purchasing outside supplies of the gases. 184 

Sterilization of Liquids. 

Many patents have recently been granted for the electrolytic sterili- 
zation of sewage and 'putrescent liquors. In some of these the solid 
matter is precipitated as far as possible by the addition of lime, and 
then the filtered liquor is made to pass between electrodes where it 
comes under the purifying influence of electrolytic oxygen and ozone. 1 ” 
Sometimes the liquors are subject to electrolytic action during filtration, 
by a cUrrent passing between thi filter-plates. 1 ” Alternating current is 
sometimes used and the* liquor is passed through a narrow electrolytic 
zone between electrodes . with a high current density. 187 Electrolytic 
coagulation is used in aftother process for precipitating solid matter. 16 * 
Sterilization of milk is the subject of an interesting paper by F. C. 

‘ ,1<J US Pat. 12U6H7 (11117), J , 11)17, 295; also US. Pals 121*22-!!), 1211931 
(DU7). 

- 180 US Pal 1 INI. -HU (1916) ; 11)1(1, 102.1 

181 US Pat 1172885,1172887 (1916); .7,1918, 178 US Pat 1117185(1914);, 
1915, 27 ' 

lc - US Pat 1151009 (1915), J, 1915, 1258 
,M U S. Pat. 1208722 (1918); 1917, l 16. 

164 .7 , 1917, 122 

164 US Pat 1189778, 1 129970 (1915), J„ 1915, 880. Eng Pat. 18584 (1914) . 
J., 1915, 978 Met and Cheat Eng., 1915, 13, 785 ; J ., 1915, 1222. 
m U.S. Pat. 1182318 (1918) ; J. t 1918, 708. 

187 Eng. Pat. 9587 (1911).; J 1915, 831. 

U.S. Pat. 1116942 (1915); J ., 1915,919. 
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Lewis, who describes apparatus for .subjecting the milk to a high 
voltage current as it tfaverse^ a glass tube fitted with copper electrodes. 
The cost is small, harmful bacteria *are exterminated, while taste, 
butter-forming and other necessary qilajities are not impaired. 

Ozone. 

Many patents continue to be granted for apparatus for producing 
ozone. Most of these relate to improvements of tin* standard form 
consisting of electrodes between which sheets of dielectric are fixed. 1 " 
Mica sheets are used in one machine, fitted in a frame of non-conducting 
material, and metallic gauze electrodes ar£ fixejl in the centre of each 
compartment. 170 In another device, two concentrie glass tubes are used 
and mercury electrodes press against the glows, which has been etched 
or sand-blasted in order to give numerous fine points for discharge. 171 

Another ozoniser consists of a»number of glass t lilies which contain 
metallic threads, and arevund the outside a metallic spiral is wound. Wa 
A device has been patented for producing pifre ozone«bv condensing 
it to liquid form, the more volatile nitrogen and oxygen being allowed 
to escape. 17 * G. Lechner 1 74 gives an account of experiments with al- 
ternating current and interrupted continuous current, showing that 
the quantity of ozone produced is proportional to tho quantity of 
electricity flowing through the reaction chamber. Sachs 1 * 71 points • 
out that an ozoniser acts as a condenser, and above a certain limiting 
a value of potential difference, discharge tak^s place. The ratio, quantity 
of electricity to maintain continual discharge /difference of potential 
between electrodes, gives a measure 6f the capacity of^ the ozoniser. 
Chemical changes in the ga$es facilitate the* passage of discharge, 
because, with air, oxygen, and carbon dioxide, capacity increases 
with the rate at which the gas is passed through. 

Caustic Soda And (hiLortm: 

Kqual attention appears to have been given to the improvement 
of both the diaphragm cell and the bell cell, during the past three years. 
The mercury cell and^he " fused salt eell # have*seldom figured in the 
patent literature. Three new cell?; are built on the Ifargreaves-Bird 

lff ' Kng Tat 107501, I082W] (1917) ; ./ , 1917, 990, KUO 
17,1 l' S Pat 1218817 (1917) 

171 Knox Terpezone Co., U S. Tat* 1 130H27 (191.7) , / , 1915, W.i 
,7J Fr. Tat. 173184 J[1913) ; •/., 1915, 709 
m U.S. Pat. 1149274 (1917); J, 1917, 969 

174 Z. Xlektrochebi., 1915, 21 , 309; J, 1915, 1101 

175 Ann. Pht/sik, 1915, [iVj, 47 , 886; J '., 1915, 1257. 
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principle : one, has a U-shaped permeable cathode which is placed ir 
a container ; steam is supplied to the cathode surface and forms alkal 
with the liberated metal. 17 '* Tfje sehond is cylindrical and contains f 
ring oi carbon anodes in the brine compartment, which arc surroundec 
by a diaphragm having a metal cathode cylinder, closely fitting rounc 
its exterior surface, down which the alkali solution flows as it forms. 17 
The third is a cell similar to the Hargreaves-Bird cell in constructioi 
but havjng a reinforced concrete casing. 178 Three more cells are fitter 
with horizontal diaphragms. In one of these, by Siemens und Halskt 
A.-U., the diaphragm rests on a network of asbestos rope. 179 In another 
the brine enters by an opemifg slightly above the level of the diapjiragn 
and flows ^across the cell ; after leaving the cell, chlorine is expellee 
from the liquor by heating 4180 The third is similar to the Billiter-Siomeni 
cell in construction. 181 Soveral improvements in the bell cell art 
directed to improve the How of liquor cn this type. 182 In one cell of thn 
kind a diaphragm is fixed in the bell, dividing it into upper and lowci 
portions. 188 A, report of trial runs v with the Billiter-Leykam cel 
(which is a bell cell) is given by J. Yamasaki, 1M who records, alkal 
concentration 1 1— 18/ , current efficiency 92/, purity of chlorint 
95%. A previous report' on the high efficiency of this cell was giver 
by Aflnujind. 1 ^ 

A mercury cell, patented by F. McDonald 1,6 contains a centra 
anode compartment enclosed by a perforated slate partition which ii 
closely surrounded by asbestos and outside this is a niercusy cathode 
In another cell, 1 * 7 the floor, on which the sbdium amalgam flows fron 
anode to cathode compartment,’ has a series of ridges or impediment! 
at right angles to the, flow of mercury, whipli help to break up the surfaci 
and keep it mobile. 

A “ fufced salt ” cell Tias been devised in which the collecting vessel 
for the alkali metal, is made of a zirconia mixture which resists flic actior 
of both alkali and chlorine. |s> 

U 8. L’ivI 1149210, 1149211 (1915), J , 1915, 909 

177 U.S. Pats 11 765 40,, 11 7,0541 (1910); J., 1910, 547 , 

178 U.S. Pat 1125291 (1915), «/., 1910, 200. 

170 Ger. Pat. 280918 (1910) ; J., 1910, 170 

180 Eng. Pat 101410 (1910) ; ./ , 1910, 1109 

181 U.S. Pat. 1 1 08400 (1915) 

182 Eng Pats 101000 (1910), 25115 (1913), 22807.(1914) ; «/, 1917, 401 ; 1910, 55 

183 U.S. Pat. 1214775 (1917) ; J., 191 1 t 391 

184 J. Chem. fnd. Tokyo , 1910, 19, 257; J ., 1910, 5[8. 
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The purification of electrolytic chlorine can be accomplished by passing 
the gas over a catalyst to act&lerate the combination of the hydrogten 
with chlorine, and the resulting hycfrogeja chloride is then oxidised by 
passing over the same catalyst at a lower temperature. 1 '' 9 Caustic 
soda can be purified by electrolysing the 50-60/ product (Na 2 0) with 
a steel cathode at a temperature of 80°-175° C. ; oxygen is liberated at 
the anode and metallic impurities are precipitated. 1 * 0 
The relation between evaporation plant for electrolytic soda apd the 
source of power has been discussed ; the evaporation plant which is 
best for waterpower will not prove the most economical if steam be (he 
power f*)urce. m 

Hypochlorite, Chlorate, Ukp/hloratk. 

According to one patent, 192 the gases produced by the electrolysis of 
chloride or alkaline sulphide litpwrs are first Jried a* id then used for 
bleaching, disinfecting, or deodorizing. 

Bleach liquor can be produced by electroh sing-alkali chloride solutions 
'with graphite anodes, relying upon a heavy current to cause the hydrogen 
to clear away quickly, before it has an opportunity of reducing the 
hypochlorite 193 In another form of apparatus dellertors on the anode 
cause the chlorine to be distributed throughout f lie liquid, *and a similar 
mechanical contrivance ensures rapid removal of hydrogen, 19 *, A cell 
suitable for prodtifing antiseptic solution from sea water has been fixed 
"on board ship. 196 

Chlorates can be produced by electrolysing chloride solutions fi^st 
at low’ temperature (35°), with graphite* anodes, and then, in a second 
cell, at about 70° C., with platinum anodes and*iroi;i cathodes. 198 In a 
cell by A. 0. Betts, 197 carbon anodes and magnesium cathodes are used 
with a coarse diaphragm to hinder the mixing of anode andVathode 
solutions ; felspar is used as the raw material* and after roasting with 
lime the extracted liquor is used in the cell. A process by A. E. Gibbs 
for the production of, both chlorate and perchlorate is the subject of 
another patent. 198 

US Pat 1 10052 l (1916) : ./ , 1910, ;J55 
US Pat 1227*33(1917), .7,1917,711 
m Tram Amer Elect Sue , 191*, 26, 213, .7,1915,363 
m Eng Pat 26726 (1913),*./, 1913, 23. 

1113 Eng. Pat 1672 (1913); J , 11113,622, 
m Eng. Pat 20714 (1914) , J , 1915, 1139 
m Time*, Feb I, 1916; Jf 1916, 194 

196 U.S. Pat. 1113586 (1915) ; J., 1915, 833. 

197 Met. and Ckem . Eng ,*1916, 16, 627 ; J , 1917, 29 

198 U.S. Pat. 1173316 (1916) ; J., 1916, 469. 
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Various Inorganic Products. 

ft is evident from the number of patents and papers, recently issued, 
which deal with the electrolytic production of inorganic substances, 
that the development of electro-chemistry in this particular province 
is being maintained. A brief reference to the various items will render 
possible a fairly complete view of recent progress. Alkali nitrates 
can be decomposed in a cell of the k ‘ bell ” type ; nitrites arc formed at 
the cathode and the nitric acid produced at the anode is driven over by 
steam . 1 * 9 A paper by Crook and Booth shows the possibility of obtaining 
potassium cyanide and sulplntte by electrolysing alkali thiocyanate 
solutions .* 00 ' ” r 

In the* production of potash by electrolysis of potassium sulphate 
solution, iron electrodes are used and the anodic mixture of K : SOi + 
Fc 3 (S0i)‘ { is suitable for a fertiliser. 201 

To obtain alkalis from' kelp, this is' electrolysed in a divided cell with 
a mercury cathode . 101 

Cuprous oxide, obtained by electrolysis of sodium chloride between 
copper electrodes, is improved in colour and uniformity by adding 
sodium nitrate to the bath and heating . 101 

The production of pure alumina from crude alkali aluminatc is really an 
application of elect! o-osmosis, since the chemically precipitated alumina 
is finally subjected to current effect while encased in a diaphragm of 
viscose, to remove all alkali . 104 

Perborates can be obtained by electrolysing solution^ of borax 
containing a considerable amount of sodium carbonate. The process 
is the subject of several patents and papers. 105 

Fractional electro-deposition of the rate, earth hydroxides has already 
been mentioned and particulars of work on this subject will be found 
in two papers by L. M. Dennis and co-workers. 20 * 

Pure silicic acid, specially valuable for stabilizing colloids, can be pre- 
pared in a simdar manner to alumina, already referred to by enclosing 
alkali silicate inadiaphragmed anode compartment, during electrolysis . 207 

1W Eng. Tat. 10013 (1 'tloj : J , 1017, 31 

‘ JW Met and Chem Eng , HUG, 14, 587^, ./ , 1010, OSS 1 

M Fr Tat. 478371 (1014) ; 1010, 11. >0 

U.S Pat. 1238000 (1017) , J , 1017, 1127 

,J,M * Eng. Pat. 14310 (1013) , J , 1010, 1130 
Eng Pat. 0727 (1013) ; J , 1013, 00 A 

** Z Elektrochrm 1015, 21, 253 , 1015, 1141 Chem -Zeii , 1915, 39, 800 ; 

J , 1910, 111. Eng. Pats. 14202 (1015), 100152, 100153, 100778, 102080, 102369, 
100460 (1910) ; 1910, 1201 ; 1917, 31, 83, 1047. 

J. Amer. Chem. Soc ., 1915, 37, 131, 1963; J , 1915, 130, 1052. 

w Fr. Pat. 471678 (1914) ; J., 1916, 423. 




Pure titanium dioxide is precipitated at the cathode during electrolysis 
of an acid solution containing this substance.* 0 * • 

Hydrazine and hydra zoic acid, can f be prepared by electrolytic 
oxidation of ammonia. The former is pfoduccd when aqueous ammonia 
is oxidized in the presence of sodium chloride and glue* and the hydrazine 
sulphate in presence of sulphuric acid can be further oxidized to hydr- 
azoic acid . 209 

Arsenic acid and arsenates can be produced, in good yield, by elec- 
trolysis of arsenious oxide suspended in brine / 10 • • 

Hydrosulphite production continues to be the subject of patents , 1,1 
as well as the preparation of ammonium persulphate and from this 
of hydtogen peroxide . 212 * 

A good yield of concentrated sulphuric acid is obtained by electrolytic 
oxidation of sulphurous acid ,- 13 and in a similar manner selenic acid * 14 
is obtained from a nitric acid* solution of SeO.-. (’brumous salts are 
obtained in good yield by electrolytic reduction of violet and green 
chromic salts , il 5 and an exhaustive study of the electrolytic oxidation of 
.manganous salts lias been made . 116 The electrolytic production of 
iodine is the subject of a paper, while the production of chlorine and 
bromine from potassium salt mother-liquors .is dealt with in another. 
In the last paper tin 1 production simuljaneoivslv of a magnesium 
oxychloride cement is discussed 2,7 9 

The production of cobalt oxides electrolytically has been patented ; 

■the process is also used for producing nickel oxides ,l# 

• • • 

Production’ ok Organic Compounds.** , * 

Recent literature records fair progress in the application of elec- 
trochemical methods to tin* production of organic compounds. Most 
of the papers and patents refer to reduction or oxidation processes ; 
a few refer to synthetic methods. . 


Fr Pat 1*5642 (1911), J , 1010, U’> I S Pal 1235038 (1017), J, 1017' 
1047 * 

- 109 J. Amer Che in S„c , 1015, 37, 1111, •/ , 1015, IHW 
U S Pat 1125086 (11)1 5), ./ , 1015, 22s # # * 

Ger Pat 2785SS (1012) , J , 1015, 2*0 

*'■ Fr Pat 17081 G (1014) Kng Put 22711(1011) I S Pal 1105500 (1010), 
J., 1015, 709 ; 1910, 634, 1050 

i11 \T de K Thompson, Met* and Chtm En<j , 1010. 15, 077: J , 1017, 81.’ 

2U Her , 1015, 48, 1154 , ./ , 1915, 004 . 

* 15 Her , 1010, 49, 1070 ; J , 1910, 1013 

* 16 Z Elektroehem , 1015, 21, 12 6, J , 1915, 1248 

v ' 7 J 1916, 421 ; Z unyvr Chem , 1914, 27, 560 ; J , 1015, 20 

118 US Pat 1195211 (1916): J , 1016, 1059 
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Reduction by electrolysis has been applied in the following cases : — 
Di-secondary glycols by the reduction of saturated aliphatic aldehydes, 211 
phenylhydroxylamine by reduction of * nitrobenzene with zinc elec- 
trodes in neutral solution, 220 electrolytic hydrogenation of unsaturated 
fatty acids, 221 an4 the formation of ethylene from acetylene in the 
presence of chromous salts. 222 The formation of aminohydroxy-com- 
pounds is favoured by reducing mtro-conipounds witli a cathode 
composed of two or more metals. 221 

The* reduotiqn and oxidation of arsenical compounds has been in- 
vestigated by Fichter and Elkind 221 and a general process has been 
patented for oxidizing or reducing organic substances when in an 
emulsified state. 226 v ' * 

The electrolytic oxidation of cresols to the corresponding hydroxy- 
acids is the subject of another patent, and a process has been devised 
for electrolytic t recovery of the mercury used in catalysing the 
conversion of acetylene to aldehyde. 22 * 

A study of the electrolytic chlorination products of benzene and 
toluene is described by Fichter and (irlanzstein. 237 

An interesting synthesis of tartaric acid from carbon, steam, and 
chlorine has been deviat'd, which follows the course, formate -> 
oxalate-^glyoxalic acid >taitaric acid. 2,w 

In two processes the silent discharge has been utilized for synthesising 
hydrocarbon gases, proceeding from higher to lower molecular weight 
or vice rersii. ,U) 

Rubber can be coagulated by passing a current through the latex, 
»nd $ method' has been devised for ageing wines and beers olectrolyt- 
ically 2Jl 

Electric Furnaces and Electric Furnace Products. 

Very great activity lias been displayed in the development of electric 
furnaces. Many of the improvements relate to furnaces built for special 

«- «» Ger Pat 277392 (1913), Bayer uml Co 

**> Amer Elect Sot', 1915, 28, 315, J , 1915, 1083 
221 Zeits. Eleklrocht ,n , i915, 21, 111; J , 1915, 127 1 

Ger. Pat 287505 (1913*; ; J 1910, 142 
-* 3 Kng. Pat. 18081 (1915); J., 1917, 129. 

224 £*r. f 1910, 49, 239 ; J , 1910, 383. 

Kng. Pat 15750 (1915); J., 1910, 384. 

Eng. Pat 103709 (1910): J , 1917, 382. Eng Put 10140(1915); J., 1916, 
328. ' =*" jBer., 1910, 49 , 2473 ; J., 1917, 207. 

U.S Pat 1190845 (1910); J, 1910, 944. 

U S. Pats. 1229042 and 1229886 (1917) ; J , 1917, 862, 863. 

J., 1915, U0Q, 331 Fr Pat. 469141 (1912) ; J., 1913, 1167, 
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products, notably zinc or tin, and lor gaseous reactions including the 
fixation of atmospheric nitrogen. Most'of the patents refer to improve- 
ments in furnaces used for gfneral heating and smelting purposes o! the 
arc, resistor, or induction type. I 

Broadly speaking, the recent improvements ate concerned with 
maintaining a constant current, controlling high temperatures, 23 * the 
utilization of induction furnaces - 33 and polyphase current ,* 34 and 
regulating apparatus for adjusting electrodes 23i 

Auxiliary heating has been. introduced, whereby 1 lyj charge becomes 
heated by combustible gases before (Mitering tin* furnace proper. 2 ” 

Blectrode.matcrial is the subject of Several patents ; m one of these 
steel timings are incorporated with the carbon, Cvlnle in another, lipllow 
magnetite electrodes are used. 23 7 The furnace can be constructed so 
that parts are easily removed for renewal. 2 *^ 

Considerable attention has, been given to providing /urnaces with a 
suitable refractory lining in the hiake-up of Vdiicli zirconia, magnesite, 
and carborundum figure.'* 3 '' Several patents relate to contrivances for 
keeping a molten charge in motion while in flic furnace 240 Furnaces 
have been designed recently for working under increased pressure or 
under diminished pressure . 241 s 

An account of reciMit progress in tin* development, of the electric 
furnace in non-ferrous metallurgy is given by I) \\ . .Mitler, 21 / and the 
same paper contains an outline of progress made recently ai* Sheflield* 
^in the production of ferro-alloys and special steels Another paper 
on tiie samt‘ subject, by A. Stansfield, 84 S deai% wit li electrolytic and electro- 
thermal furnaces, and contains a conpise account of tlieVanoiis ljrodrtcts 

2:2 Bull. Bureau of Standard's- S A , 101 t, 151 , ./ , 1015, 01 l*iov Eng Sac 
// r l 'a , 1015,31, 255 , ,/ , 101 5, 06 1 

" 33 US Pats. 1235029, 1235030 (1017), ./ , 1017, 1053 Kng Pal tfTO (1014); 
./,1015,80 

: ‘ 4 Kilhurn Seott, J , 1015, 113 US Pat # 1 19s.!2"> (1010), J, 1010, 1 1 1C . 
Eng Pat 100(^20 (1010) 1017, 801 

US Pat 1 206603 (1016) , J, 1017,00 

US. Pat d 1177080 (1010), 1102050, 1208817 (1010), ./ , 1016, 641, 031; 
1017, 224 * > * 

Eng. Pat. 106152 (1010) US Pat # 122012l (1017) , 1017, 722. 

233 Eng Pat 107465 (1916) ; J , 1017 *060 

2JV Met andChem Eng , 1017, 17, 115, J , 1017, 1230. 

240 Eng. Pat. 712 (1011); J , J915, 877. Eng. Pat 17120 (1011); J, 
1915, 912. 

241 Fr Pat. 1S0302 (1015), Z. Elektrochcn , 1015,21,51, ./ , 1015,1152. J , 
tVash, Acad. Sciences, 1015,5, 277 ; J.> 1915, 021 

242 Met. and Chem Eng , 1017, 17, 537 

243 Inst, of Metals, March, 1016 ,J, 1016, 473. 
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now made in the electric furnace. Two papers deal with the faults of 
electric fumades and proposed methods of remedying these . 141 

A large number of furnace: ham 1 been devised for the combined 
smelting of zinc ores and the distillation of the metal obtained They 
are of are or resistance type and frcquenth use polyphase current. 
Some of them are suitable for smelting tin and lead ores 

Furnaces suitable for bringing about reactions between gases have 
occupied much attention They relate chiefly to the are process for 
making nit ric acid, but nitrogenous compounds genmallv me catered for. 
Furnaces for the production of aluminium mtnde and abrasives are 
also well represented. 


*** Proc Eng S'„< H Pa l'llo, 31, IHS , llm and Eng It ot Id, l‘J16, 44, 
u:,:> , ./ , in in, si;, 
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V>\ L h\ Loi n»\| LIT, wi» Cn n LiVi-. 

nit tti'i nu, l z/f'oMh/), I*-. N tnrf.,1 !{,.». k lt“ ‘ ' /<',/”! II h 


( ii m i; \i . 

Though (lie ];isL yeai h is nul been mai kvd by .in \ phenomenal 
mi lease m our know let I of I lie <hemi-ti\ of oiL, fat-, and waxe-., 
them is no don lit t hut t he prelum of < ii emu yim es *s h,i\ mg a lie in* 
fni.d eflei t, on the indu-t i - i on nert ed with them, hot h in deyelojuimnl 
of out put and m a under do mini t ion and gi e,i 1 1 » mi mm \ of know In lye 
ot these \ ery lmpoitant t ' < < > m •) n i « uilisiam is df oiil\ the impetus 
whnh has hren given i an he iiuiniamod when mom noimal i maim 
slames shall irinmc the dillieultie- w hi< h m*iw e\i t with my.dd to 
extension and emtionof plant, tlnao i- n*o i< ''on at alj w li y flie.it 
I a itain and her ( ’olonies should not take the foiemo-l phnejmtli in 
t lie pi oduet ion amj manufai l ui e ot oiL and fat', most leitainly those 
■"♦f \ I'iretahle oi mm 

• » » 

Much 'em been done by -those in authoniy to seiuie to luiti-li 

maiiufai t ui ei s new mimes of supply,’ and to emoimme (lien .Ve, ~o 
* ha* the outlook IS dlstliieth hopeful The g*eat <ar<1ly of hiittei 
has resulted in the develonment ot maiyainie iiiauuf.n I me, and t lie 
moment is at hand w lien the home pjodm t ion ot t In- ai ! n le '-l on Id he 
able to exceed the demand In tlm one dm - t ion .done tin le is gieal 
*>■ ope for ingenuity and di-eo\ er\ . Ii n ly hr hoped that the foolish 
nle.m held wit]i reyard to inaigaime ,ue i.apnlly iillnm a well de-< t \ ed 
yra\ e, and an \ doubt s* i ey.mlmy its dig* -i ihijii \ and mutability a-> ,r 
Valuable food piodmt nja\ now be legal ded a- lai^to nst. 

to the neeessii\ loi resti n t ion-, t h »* figm es foi mipoits, Ac, 
are not a tollable guide, but a tew seie< ted m-tames ma\ help to -how 
the general trend 

l he imports of margai mMiaye mei ea-ed ti<*m I , ‘loti, 1 '1 < *w( m Dig 
to LkTolgSOG cut ill DIG The mipoits o) palm kernel-, alone base 
increased ft om 7 1,71)7 toiy m 11)11 to li 1 J , ) 1 ton- m DIG, and the 
fob'll impoit of nuts and kernels tor the expir-siou ot oil ha- inniusol 
from so, 771 tons m Dili to .573,02 J toils m Din Sutn-fm tory a- 
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tlm e figm r- .lie, o mu 0 still lx* i riimuihot ml that l lie rnipoiL ot palm 
l\<*inel- (*iu.lL lint. uu i - h -- t ban to (hr putt ol Hamburg m 

ION ( 'mi o(jo t oih i 

Tim p.ilm K i * i nr] mdiMiv < h 1 1 r i < 1 1 v a luitt-h our, .mil is bring 
uglill\ fo-trinl b v tlioo* m ,iut iim it v, <•' <opia cannot )>•■ tullv con 
t i * >1 1 1 * I by ii\ 1 Him t at my tlm .nr tie liguie- ot impoit of ropia, 
u hi< It fell ft mu I |.\o 10 lorn in I 0 ] to m IP 10, while palm 

kri nek show t lie itu n ,im' i rtri i r<l to ahovr The same applies to tlm 
t rsti mUoiis foi the impoil of irtuiril oil- wlmli -'liovv a fall lit tlu* » ast‘ 
of palm and palm knurl oik 1 1 om b_l,300 r u t in 11)11 to pt at t H all \ 
nothing III ll» It* lo liilrd ( ot t( II ,(‘r<l (111 tell tl olll l 0,M>b t() 1 < »,0D S tolls 
iti t hi' mmr pn lod, while linpoi t - of olro and irliimd t allow lm leased 
from .‘Iti.’l 070 < u t in 1 1) II Ini 1,7m ] < u t m loin Thr>e hyiu e- taken 
I or el lm i poi lit to a Mint l m 1 1 .nr l n tlm in.u iiltai t ui r ot cd l Ml* ot k ill 
( 1 1 rat I a itam 

A in rii t I >ii lint in 'd tlm Imp i i.d liMituti) 1 gives an an'oimt 
of tlu* development of the At in ..m palm oil mdmtiv, with -onm 
mtriestmg iiikIimoii ,n to the Inn-, .dong wlmli tlm mdmti \ 
.should pi (m e(“d, and their n no doitht 'hat the m \t tow' \ean will me 
palm oil hioughl iiito tlm <oimti\ as an edible tat 

'That necessity is the mothn of invention is well lllusliated m a 
most inst i ii< t iv e papei by lain ion ' on the soiit ( e- <,| I at in ( lei many . 
Tlm author shows that not only have rxntmy names been yre.it 1\ 
extended, pat t n ulai ly m tlm nor ot -unilovv ei (gieallv imgle< ted by 
otliei eoim! lies), f but oil lja- been obtained m huge ijU.mt ttles fror«» 
tin* yemis ot ill leieak, and even limn « oiler, wlnle the saving of 
sewage tat has been enoi moils 

The tailing oil m he siipplv ol edible oik has tm urd ul'ention to 
the possibility of utilising tatty .u ids as a tood inaleit.ih and the 
subject lias been mvestigated.it the College ot Agin tiltuie, Kdmbmgli, 
b\ kaitdei and Kagan ' The expel miental animals s t >em to have done 
tan ly well on a “feed ’ containing a certain propot t ion ot the fat ty 
ai ids obtained ti on» i oeonut oil, but however -at ist.u to* \ tne tesults 
might be* as an expeinnent, it is to be feared that unless the 1 tendency 
of fatty acids to piodu e intense nausea can be oveuome, t hot t* is little 
hope of tin i easing out supply of tatty foods for human c onsnniptiu.. “i 
I Ins w ay 

An interesting papei on tlu* mllnerne of < hmati* conditions on 
\ egetable oils has been published by 1‘igilevesbid According to this 

1 1017, 15, f>7 , ,1 , 1017, lc'17. 

Z i'h.m .10 17,30, 107, ./ , 1017, MU 

4 ./ Rus\ r/un ( 'it ui x </(■ } min, 48, 001 , J , 1017, 0.7. 
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vvi iter the iodine a able ot .in oil annuiy plants of ihe s.mie Mih f.muls 
mneases as the distribution of the plant extends to (Ik* \<>uh, .uh 1 , in* 
deduce* from his results ( ert. mi id«;as a* to tin* < haimm in the < ompo 
ijM-itioi: of tin* glycol ide- pi e-eut i 

The t nt stoiaye mi a lalye nund"*i ot vegetable and .mini il 

oil* has been examined b\ fthudnri/ who hud- tint m -4 1 1 1 1 • r .1 1 the 
-npoiulh .ition \;ilue lie reuses while the iodine \ .due di mea-es ilui ui^ 
-well -t'li.tye 

I m ldentullv tefeieme may Ik 1 made to . 1 1 1 1 • m j it » to u 1 1 11 - * > the 
it'-nlue fiom olive oil expie-sinn 111 tin 1 South of Fiume. .uni us the 
- h of the iv^n lue (ont.mi- ueuih ot*» of potash tlieie (ett.milv 
.1 j » j n m 1 • to be scope tor it s lit lit -5.it net ,\« « 01 < line; to ( '1 lie-- .uni ( ‘In i me,' 

I not) t on -1 of olive pomuee .11 e [ > 1 oilm ed yeuilv in ( '.ilitornm? hut they 
-tile that .itter extinction ot the icniuimny; oil, the le-idue has no 
v able tor munui e or ot hei wise , m , 

1 he lile.u lime: of oil-., fat-., anti waxes b\ 5 1 a t a 1 \ tie method in the 
presence of o\ \ gen has hef-n inv e-t lyuted h\ lla--hm.it Lkil, 7 w ho ^liou -> 
that liiiht metallic soups have eon-ldei able bVuJuny Vlle< t , though 
mu v my; m then power, and It is |'0"ihle that the method m.iv he 
employed in the Idem limy; ot mh fo, -oup w ork Sin h a met hod # w ill, 

ot ioiiim', not lepl.ne the Use of > hai < o,d and # fuller’s eaith li| the 
tihhle oil industiy. In this 1 uiiru < turn mention may he inade of 
a nut hod devised hy \Vn kenden and 1 1 a - - 1« 1 he < oinp.u*iny the * 
elhyiem \ of sin h •» ha 1 1 0.1U 1*\ tin 1 u-e ot a -obit ion of Sudan 111 
’m K ' 1 os( i n e d’his test a|)[)(‘,u . to « W 1 1 < 11 r 1 1 1 « 1 1 -r hetvvien < ha 1 

cah wii cl) are -atistaetory *foi oils and tho-e ulinh ftie s.n i -f.n t ( * \ 

• • 

tor elyemin, and also demonstrates the -upcine etln n in f of annual 
'haiioals The blenching apd ubsoiptive < a [ >a< j t \- of tullei’s ear t li 
t roiu a valuat ion point of view, has been studied by b’n ln*r 1 , ' who has 
yi\ eii a foil) ml. i f.n arm mg at the 1 ost of ble.n limy with an 1111 know n 
eutli, compared with one of known ubsolplAe power 

The pol) inert sat ion of t une oil, w hn h li.t- 1 < 1 < 1 \ e<l so mm h at tent 1 on 
lately, lias pel haps r.uhei led to the belief that the phenomenon is 
eh. nuclei istie of that oil Kj oii-lein lu maintain-, liowevei, that all 
fat t \ oils may unde 1 yo vthut he tel med “ mesoinol plfous pol\ mei 1 -at 1011 
lieutmy to a ceitam extent. We dediue- pi.ntnal a ppln at 10 ns 
fiom this theory and disuses the eonmatioii between dy\my 

$ J. hid Jl mi U, ,n , 1 ‘> I U, 8, 007 , ,/ , HUG, ] J2 i 

'• ./ hid I’m / ( htui , 1 ill 7 , * 9 , 45 , ./ , 1017 , ] 47 

7 ./ , 1017 , ( *is 

* J hid Emt *('L, ,H , 1010 , 8 , 51 s, ./ , Din, 715 

,J J hid Emj ('fnm , IU 17 9 , 500 , J , 1 '» l 7 , so.j 

10 Her , 1910 , 49 , 722; J , 101 U, G 08 
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capacity sind jiol ymerisation. His findings an*, however, called in 
quotum by Fain ion , 11 who maintains tj>at KLonstein’s “distillation 
number” is no criterion of drying power, and is of the opinion that 
the polyinensat ion of lung oil ib characteristic of that oil, as has been 
generally supposed. 

It certainly seems doubtful that the gd.atinpus formations noted by 
Kron, stein are the same as the jelly toimed by tung oil, for otherwise 
it is credible that such observations would have been made before. 
Until Uronsteints vvotk has been eonlirnled by other workers, Fahrion’s 
objections should be regarded as carrying vvoight. 

' "Si'kcial Oils and Fats. *■ 

Tim scan 1 tv of oils and fats arising from the dislocation of the usual 
trade sources, has brought about a condition of affairs sutliciently 
acute to turn' attention to many oleaginous products which hitherto 
have been of only scientific interest, or which have not been con- 
sidered commercially available. Besides these products, many now 
sources of supply have been investigated, and the value of these 
supplies and their availability enquired into. As these products are 
natiually heterogeneous, it will bo necessary to classify them roughly 
into groups in dealing with t lie work carried out in this connection. 

Lufiud I'eyetahle Oils. 

Cation \ml oil A long and interesting paper on cotton sec<],_ 
products is given hy Vakil , 11 m which varieties, exports,' pci centage 
yioldsy etc.^ aft; thoroughly dealt with, and some very interesting 
microscopicaN preparations of the seed are lllusti ated. The paper 
should ho of interest to those dealing with cotton seed and the 
product* thereof. 

Snnjlowt’i, nt'fri , and .v itjloun seals —The Bulletin of the Imperial 
Institute 14 deals with the cultivation and use of these seeds, drawing 
‘particular attention to the potash in the stems of the sunflower. 
Analyses of the oils are given. There is nti doubt that for all 
these oils there is a gre,>t outlet for edible purposes, and more attention 
might well he given to. the cultivation of these seeds, so that *hi$ 
bulletin is of speual interest at the moment. 

Spmtnun /mnen/n. — Kallb, 1, in a paper dealing with a lipolytic enzyme 
present in the berries of this plant, records' also ( onsiderable activity 

11 iin , nmp 49, tint , ./., uuo, 7t5 

13 ./ , 1917, 36, LS5 

N 191(5, 14, NS , J , 191(5, (59(5 

ls Annnh Chun Apjil , lt»l 7,“ T, 157, J , 1917,657 
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in this direction on sesame, arachis, and*cotton seed oilf* Analysis of 
the oil shows it to lie of thi seini-di \ mg class Saponification v^alue 
1 ( JS fj, iodine value 131, refractive*ind**\' (Xei-s) at ib‘> V , 73 5 

I'mlhi od --Details of a sample of tliSoil.and alto ot the pi ess cake, 
aie published by (Jurdner ,6 | He gives the following figuies ’-- Specific 
gravity 0 937, refract iv index 1 1S7, saponification \ alue 193 1, and 
iodine \ alue 193 3 \ leld of oil 33 7 . 'Flic sample was from 

Yokohama, Particulars as tortile penlla seed crop m Japan ;yc given 
in a r.S. Consular iieport, 17 from whnh it appeals »hat appioximately 
l,0l)(), 000 gjillons of penlla oil were produced m (lie \e.iis 1919-13 
respectively. • • 

l’uhn }>tf" A \ory luge munber of palms are dealt with m 
extensive papors on Ihazilinn oil seeds l^y I»iay and lx 1 1 h » t 1 8 and 
Holton and Hewer 11 Those oil seeds will lie of the gi cutest import- 
ance in the edible oil industry aiter the war.. # 

llhjx' nuts ( nx{ Hot n> o Jnlhnr The oils i lussihed under this title ate 
valuable but not very < learly defined, and a paper on »t hose piodmts 
w ill be found in tbe Ibdletm .of the Imperial Institute' 0 which deals 
with the botanical specie^. 


Stone (tin/ I'iji (i/S. • • 

Cheny A<mr nil - - Kabuk sl itfeis to the (piantltn-. of eheify stones 
available, ami spates that something like 1,100 tons of srones aie 
*prodiK*‘<i annually m the C S a^ ,t b\-^>rodu<l # Thc kernels yield 
30 oi oil by expression, whilst S3 is obtained by ^xfiaition ot the 
w hole crushed stones. The oils ai e f <ry similar and Iniv^* a liipomli- 
• at ion value of approximately^*! XO, iodine \alua of 93 find a KYieheit 
Meis.d value of about, 1 . The I hief difleieipe i-, inthearetvl value, 
which is 3 t for tin 1 stone oil and 13 7 for the kernel oil Tfcio kernel 
piess cake contains 1 of volatile oil, gmpg 7 9 of h\ drot \ anie acid 
and f>X of benzou at. id. ’• , 

(hani/e /njfioi!. Oiange pips are obtaine<l in bulk as a by -product of 
marmalade manufacture, and analytital figures for tin* oil obtained 
fiom the pips have biien given by Ilewei • JJiese figures are very 
irTefiil, as the data hitherto hav e beyn soniew hat douhtful Sliould it be 

lh Oil, Pan,' and Dun, II, 1017,91,37, , I l 7 , 392 

Xo nr,. ltiiT*, ./ , ini 7. 7 _M 

luahnt, mu;, 41, JUS. . 4 . 1910, 1 1 Jo 
ly lind , 42, a . 7 , ./ , iui 7 , :;r, 

•" 191 7, 13, .{.« , ./ , r»| 7, I J I ? 

J! Hull r . s 3.70, run, ./,mi 7 , nj 

Sn' ui pa, Al|ur-, j). 310 
® Anal, /si, 1917, 42, 271 , J , 1917, 909. 
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possible t.» remove tin: bitter ilavoui, the oil shmjld be available as an 
3(liV>le one. 

Othn knurl oil s.— The processes of obtaining oils from the kernels of 
?herries, ))lums, apiicots, ot( , are also dealt with by Alpers, J4 especially 
with regard to the difficulties due to ^cyanogcnetic enzymes. By 
treating the mass of cracked stones with it solution of calcium or 
magnesium chloride of sp. gr 1 o the shells sink while the kernels aie 
skimme/l off'. The insolubility of amygdalin in this solution largely 
minimises the effect of enzymes 

Canadian nnr >erih. — ( Irape seed ml ih of some interest at the moment, 
and the paper by Fadmii and Porta’* is quite apropos. l\uf/ir;MCissus 
([uintiiirjoha yields an oil like olive oil, w hilst Am)>chtj>a<. t/uuif/urfolia 
yields a butter like fat The \ allies do not differ markedly from those 
given by these authors tor I'ths nmfeia, and quoted by Lewkowitsch 
but the acetyl valile is nyt given in the tiew investigation. 

■> 1 Dif/intj (hi s 

Pain nthher seed w/. - An interesting paper is communicated by 
Uchkhi,"' 1 mentioning this oil among others Several other oils are 
also dealt with, viz Shu<mio/i seed, Calla/dn/lhun y llnmamha seed, 
llaiumhiku seed, Akeht seed, Kmamafi seed, Alnnwhnn seed, Magnolia 
pul[) and seed, tra seed oils, and liunhantf oil. 

Gardner 1 '’ gives analyses of the oil and cake of the kernels oj^ 
A lew i (c* mol arcana The Oil, though like tung ml, dot’s not poly- 
mcrise l It has^purgative pmpertjes. 

brill and 1 Ageaml i, JS dealing* witli Philippine oil seeds, state that 
lumbang oil (Alruutt* umliurana) car be distinguished from the 
product of ./. iinpnmU by the insolubility of the former oil in 
alcohol. 

Manlcth nufs. -A sample of these South-West African nuts has been 
.examined by the Impenal Institute Laboratory, who allocate the ml to 
t^io semi drying class. It is not considered by (i them to be of mu(h 
value. Their figures differ somewhat from those of Sprmkmeyer and 
Piediiehs,’" who consider the ml suitable for linoleum, and the gakc 
valuable as a food-stuff'. 

Cht hi - Zfit , 10U5, 40, (5i."> . ./ , 101(5, OIL. 
a* Annah Chxm tppl , 101(5, 5, 301 , ./ , 101(5, 001 

,/ , ioi(i, qoso 

Oil, Paint and l)rutj Rep , 1017, 91, a.> , »/ , 1017, 39J. 

Philippine ./ Set , 101a, 10 a, 10.) ; J , 101(5, (500 

1 full Imp Inst , 1017, 15, 35; J,, 1017, 101S 

Z. Unters. Nahr. Genussm , 1014, 27, 113; J., 1014, 1097. 
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Tun'/ mJ —The t of heat on Chinese wood oil at tetnperat ures of 
200’- 300 C has been studied b\ Kiumjdiaar '■ The oil was heated in 
flu 1 pie-emc of < arbon dio\ide, and tiuyfle. t on the \anoiis < (instants 
of till’ Oil noted. Considerable ehange l if t hr mdim* value took j)la<a\ 
and. as would 1>0 expo* ted. in|vis< osir\ . In the < ase of the iodine \alne, 
'hr oil which had an mifi.d figure of 10)3 wasiedmed to a \alue of 
131 .) after four houis’ heating at 200 C lhe sapomlh at ion value 
in tins time fell from 11)32. to 1 DO 1 Parallel e^pei imenls were 
an led out with linseed oil, and enoi moils im rea -rs i n \|s, n -ity (ook 
pine with rjus latter oil The authwi leans to the \ lew that tlx* 
dOl'rrenre between the polymerisation is onlv on.* ol decree and not of 
hind ■’ 

# 

l hi 1 writers of this artielo have notned a Xeiy perfect gelat l nisat ion 
"ii heating, in the preseme of caihon dioxide, (fie od fmin tin 1 seeds of 
i/i 'i n<h / nlm y hut in thfs i«ise the set t*ng appeam to he a< com 
panird by the setting flee ol gas hubbies m « onsiderable quantity, 
i iie work on this oil will he published shoith • , 

Prow n<‘ 1 also gives some •tiguie^ for Chinese w ood oil. and details 
pei ideation tests In this « omiei turn attention may he diawn to a 
I S Consular Peport 1 on t he use and out puf ol Pawlownia oil, •wliuh 
C probably Japanese wood oil, but t luw* state*! hat tluyod has Tiot as 
M't any « oimnen lal sigmfn ance It is lather unfoi t unate *1 hat this 
Prpoi't has a p | ». wi ently again introduced the niiifu nn m Japanese 
wood oil 'jhich is derned horn Tun ton uni ini />> i and not fiom 

1 1> in < or/n'ti, wdin h tills •Pepm t st at es as t he miiii'i e of 1 hi w low ilia ol I. 

J’lsii Oils f # * 

Several eonimuim .itioiis ha\e been made by T-ujimnfo ’ on the liver 
"i 1 s of vanous fishes These deal with the b\ei oiU of suyfish, ray, 

'• 'a!, and shark hi tin* last-nann d he find- a highly unsatuiated liydro- 
1 arbon which on li \ drogen.it ion gm-s^an ml resembling “ liquid 
paraffin,” ai.«l melting at 35 C. He terms this h\diocarboa 
“ Sipialene ” It is <putc possible that t he si ib-tanec is ident leal ws4h 
the “ Spmacene ” ot Clyipman ,r ’ I'his substance, obtained from the liver 
^tT of certain ot the shark family^ has been fully investigated by this 
latter author, and various derivatives prepaied from it. The figures 

ch,m , mm, 40, ot: -i , mo, 1221 

’’ N >■ Kronst, in rtn.l !•' .In ion, no/e pp »in7, Uos 

•' Clom JVVfw, 1910, 114. I_M, ./ , 1 0 |(), I" 
r,S Ctois K,p No lor,, 1017, ./, 1017,72.1 
,<£> Koijt/o Ku'i'/ihu Ziiythi, 1910, 19, 71-7, S3U , J / ,ui Fug C/inn , 1910, 8 
HS<) , J , 1910, 1009, 1121 jx ii * I 1 1 • 

30 Chem Sor. Tntns , 1917, 111,50; 1917, .392 
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given for the rf>il from tin; livers of -harks caught oil the Moroccan 
coast an; -Sp. gr 15 /In C., 0 SG6T> saponification value, 22 5- 
iodine value (Wijs), 35s / , uiisapoibfiablc matter, S'J 1 /, and iodine 
value «>f tin; latter, 37G 2 'Idle unsaponifiahle matter distilled under 
reduced pressure was a colourless mobile ^ll, boiling at 2*0 C under 
17 mm. pressure. The foirnula is given as either Cj 7 II|t orC>II,i, 
In a later paper 17 the same author draws attention to the need of 
revising the accepted constants for shark li\ cr oil Ho further states 
that the hydrocarbon can lx 1 distinguished from hydrocarbons that 
might be added as an adulterant A by its high iodine value, and the yield 
of bromides insoluble in* ethev , 

( '<i iainc 1 7 oil This oil, obtained from the liver and internal mgans 
of cut t le fish, is desciibed by Tsiijimoto Tin 1 oil has a high iodine 
value, 177 /, but the unsaponifiable matter was only 1 14 /. H is 
easily hydrogen. itch to .a white* tat Resembling tallow, with an iodine 
v.Vue of 49 ' 

Anal vi icu. Pk<>< t.ssks 

Progress on the analytical side of the examination of oils and fats 
has no'i shown any maikcd leatures. So nimli tune is necessaiily 
allocated by those usilally engaged in such work to industrial icquire- 
HK'iils, (hat the temporary suspension of investigation woik has been 
inevitable. 'This is no doubt unfortunate, as m no scition ot food 
analysis is m\ estigation so urgently needed. As was remarked in the * 
section on u S[)im pal Oils and Pats,” soui < es ml supply fiom quite new 
seeds am’, nuts aVe multipp nig, « blit be\<>nd the usual delci munition 
of constants m ident libation ot tlu'se new pioduits would lie possible 
in the vast majority ot cases it they appealed m mixtures with other 
fats. Attempts are being made to dctei mine t lie actual ju ids present 
in certain fats as glyeendes, and the lesults aie very mt ('rest mg Stub 
work is, howu'ver, laborious jmd possibly open to question from th<* 
point of view’ ot technique, but at the moment it appears 1 1 be a step 
m *tho right, direction It will only lie when we aie able to determine 
in a quantitative manmy at least some ot the .irids present m a fatty 
mixture, that any ecu taint y*will entep into fat analysis. Chemists ate- 
much m the saint' position as th(>y were with regard to proteins a few 
years back, and it is to be hoped that scientific research in the near 
future will show the same strides m the chemistry of fats as it has in 
that of proteins On the surface, investigations into separation of 
acids do not appear hopeful, but it it lead <o the identification of 

” ( 1917 , 42 , 1(>1 , ,1 , 1017 , 002 

J In d Eng. Chem 191(3, 8, 801 , J , 191(5, 1024 
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certain glycerides, tin* knowledge so ueipuiod may ^^iiiiic moie 
important aspects. ^ • 

The chemistry of hardened fat -Ms another lield in whnh so far feu 
tangible results have been prodmed * , t 

In dealing with the progress of last \var, it has <>nl\ been possible 
to mention the papers published undei an alph.ibetn.il category 

Jnvhuh>' ft<'i d — Two new methods ot dele* ting ai aeludie at td ha\ e 
been put forward, one by Kerr,*'" w ho sepai ates tin' ai aehidie at id by 
precipitation with alcoholic magnesium acetate and fe> i \ stalfises the 
tatty acids m> obtained, the other b^ l>ia//o and Vigdonik,‘" who 
separate t lie saturated at ids by lead a<**tat r f , attri w .11 <N libriatmg 
t heM* at nl.s and recr\ slallising It m doubtful whethei nthei method 
has any «td\ antagr over RrllirrS process as ii^< >« 1 1 f hm 1 by I'lvt's, <>1 the 
ordinary Kenaid metliod, and dilTn nil i<s would <eit.mily anse in 
piesema* ol such a< ids as -.Irani 1 ajid p.ijmitn * * 

IU n oir drift — Stadlm 11 proposes to dctn t this at id in tats 1^’ 
dialysis in ah oholic solution, aftei w an Is e\ apoi^it mg ,un[ rxf 1 at t mg the 
dialy-vate with ether 

Butin j<ti. 'bhe priN'iii c of steam a * 1 < 1 has been again investigated 
by Holland, Reed, and Ihn kle\ using lleluyr.md Mit< hells method, 
and they find 7 L’2 present in the in-.olnJ>le taWyauds They •point 
out sonir of the sources of iiroi in that nnthod. and -.flow how they 
may lx* avoided to some extent A -cpaiation nt the gly< ri ides of " 
•Gutter fat has also been can led out by (howthti and IIynd, M who 
piepa - t he estei s ami -.e j ia r«i1 r by ti.utional distillation 'This pa pel 
is of < onsiderable interest as 1 1 1 1 1 - 4 1 ^ 1 1 n g a method* of Milvjng the 
diflit ult problem of separating .the glvcendrs |y e-ent m # oiR and taK 
Mention may lx* nude ot woriv by Rlielp^and Rainier 11 on tin* -epaiation 
ot butyric at id m mixtures < out a mi mg foil 11 n aixl a< et n a< ids, J>y means 
<'if (puniiie, the methoil being based on the solubility ot (piinine 
but yi ate m tarbon tet 1 a< blonde and the u, olubility of tin* nthei 
<|Uimm* salts # , 

'Tin* value of the n h* 1 t-M< nd-Boh nda no fitful for t he estimation j>{ 
cot omit and palm keriyd oils m mixtures has lx>rn tailed m tpieHtion by 
J^ffdon 11 This author attempts to show, that the Shrewsbury and 
Knapp method is more s;ttisf,u tory, but the figures given siaivrlv beai 

./ Iful K„ f ch,m , IU1U, 8, Out ./, join, 1 1J| 
innah Ch.tn i ]>/>! , 1 OJ C>, 6, 170. ./ , I 0 1 7, Ot 1 
41 ('hem -Z, it , 11)115, 40, 770 , ./ .IDIli, 112* 

4 - J Afjnr Res , 11)115, 6, lOl , •/ , I0W, U 10 
Ihnrhem J , 1017, 11, 100, J , 1017, 10.71) 

« J Bwl *Chf m , 1 HI 7, 29, 100, ./ . 1017, 707. 

4 * Analyst, 1017, 42, 207, 20S, J , 1017, t KM 
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out tins (oritfiition, though possibly the two methods may bo made tc 
afford mutual roulirmatiou m doubttul oases 

('"linn frsf s, — The various < o|our tests for oils have boon lm os( igatee 
by Mill,"' who points out many of the reasons whioli h'ad to nieonelimvi 
losult." with those tests, and emphasise^ the fad that in many i asoi 
they are not to lx* too mueh relied upon. 

fiofon ml . — A tost for tin 1 idontifh at ion ot this oil is put forward by 
Comte, the author stating that an alooholio solution of a mixtur* 
containing this oil, whim poured on to a < oncent i ated solution o 
sodium or potassium liydroxideatud warmed in boiling water, gives ai 
intense reddish-brow rr or \ ihlet ring at the jun< tion of the liquids The 
reaction is stated to lx* oharaderistie 

ftljmol A modification of the bichromate method for the eptimatioi 
of glycei i >1 is given by Little and Fenner ,s This method wouh 
appear to be somewhat, more 'rapid titan the oflicial method, and b 
stated to give excellent lesiilts Foi t he . estimation of glycerol it 
fatty oils, Hull, 1 " again suggests the me of -.odium glyceroxide, and tin 
motliod as employed by him is stated to give results closely 
approximating to those obtained by calculation from the ester values 
Ihpltori/ ftifh/ tit u] s. The possibility of not extra* ting these acid- 
from* mixtures w lien * using' ether or light petioleum spirit lsdiawi 
attentioh to by Modes, who prefeis to use a boiling mixture of (‘qua 
volumes of eldorofoim and alcohol (Ob/ 100 /) wl\uh obviates this 
danger t * 

Lnisn’ii ml - -A paper by Friend' 1 on Mu' etVo< t of heat and oxidatioi 
may K" noted' at tins point, asOhe ri'sults obtained an* of some btth 
interest, thorn h thi‘ paper deals largely .vv it h tin' theory of the change* 
taking place during ‘di y in g 

Manm^m'- ml w An attempt has been made by Maiden and Dover’ 
to standardise this value by using a Dewar vacuum tube of know i 
thermal capacity. The elVect of alterations m the sulphuric acid u 
dealt with, and the values fora number of oils have been determiner 
wider the new conditions 

Mamm animal mb. JNfareusson and von fly her' J state that vvher 
marine animal oils have beam luxated out of eontaet with oxygen, tftfcy 

4,1 J J ml Ent] Clo >h , 1017, 9, 130, J , 1‘> 17, Hj 

47 J rhann ('him , 1 *)!(>, 14, 3S , ,/ , mils SOS 

4S .7 Amo ■ Lent fur Cht m A , 1017, 12, 2.1 1 , .7, 1017, S03. 

Chton -ZAl , 1 0 Hi, 40, <>00 , J , 1010, 1000 
Chon -Zof , 1017, 41, 102 
r,) Chew Soc. Trans, 1017, 1 1 1, 102 ; J , 1017,402 
,J J. I ml Ent; Chew . 1017, 9, 8.78 g J , 1017, 1138 
5J Miff. K Mafi nalpruf., 1010, 34, 50; J , 101(5, 1121, 
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no longer give the o< tybromide test, lmt Mill yield a po^tne result to 
Tortelli and JaflfeA inaction ^ They also give methods for distinguish 
ing these oils from their hydrogemited prodmt". 

M'ltnuj j mi iif A new method of detei minatio*i is des» nbed by 
Monhaupt, ’ ' this being basecj on the teinpciature at whnh a pointed 
wire penetmtes a capilhtry lolumn ot the M>hdilied tat This dot's not 
appear to otter any advantage over the oidinary methods employed, 
and only adds another somew hat dilettante pim cdure to a lon^g list of 
others 

Pulm In nr! oil. Salway" has exaynued t he siibst.im es w hn h pass 
over vjtli tin* steam in the process of dt#>doinHiig tin-- oil, and Imds 
that the mixture consists of tree tatty acids and neutial tat, with .[bout 
1 of a \ olatile oil w ln< h on mv estimation appears to be met hyl-nonyl 
ketone Coconut oil, on the othei hand, appeared to give methyl 
heptyl ketone and mcthylumh*< yl ketone It would be of considerable 
interest if the substanee*s denved from othei oils m a similai mailin' 

( mild be inv estigated ♦ , 

Soi/n /trim s Brill’ 7 states tjiat "oya beans tiom China, America, and 
Japan contain a soluble substance in alcohol and ether whnh gives the* 
oidmary salicylic a< nl reaction with teiin < hjonde, but. does not react 
with Joiissen’s reagent (potassium nitrite, ac(*tir acid, and a t ,*ace of 
coppei sulphate). Tills re.n tion lsmnsidcied to be due to th^ presence 
of maltol produced by enzyme 1 action 

9 /7 >itodnnl urrfafi tr$/ The 1 digitoiuu method (oi sepaiating the 

steroi- from oils and fats has beam the subject of sev cirri papeis, mostly 
of a polemical character The eontiyver^y is still i.iging remind 'the 
question of the necessity or *ot lu*i w lse ot preq ions sap^.ufieat nui To 
those w ho are interested in tins question and ai e abb 1 to obtain digitonm 
the papers mentioned ,s will be of interest # 

Fnthj and.-. A useful paper on t he solubilty of lithium and mag 
iitsmin salts of lauric and myiistic a< ids, ia tin* presern e of highei 
acids, is contributed by Jacobsen and Holme's ’’ These results ate the 
outcome of a general* study of the salts of these a< ids with lithium, m.ig 
•iiMuiii, glucmum, baryun, lead, and silver in ajar^e number of solvents 

J , ] ‘H t, lOUl , 101."), 1012 
>J ( h&m -Z' l/ , 1010, 40 , 070 , J , 1010, 071 
' h t'hrm Sov Trans, 1 0 1 >, 111,-0)7: ./ , 1017, list 
' 7 Pkittiunne J Sen )l< r, 1010, 11 A, \1 , •/ , 1010, 1077 

Kuhn ami Worwerinko (Ziif Unh/s iSafu (}< „n»s,n , lull, 28, 200) 

K losteniiunn ami Opit/. (ih*l 10H) , Oli^ {ibid 120) , HcflVr (ibid 1010, 31, OS) 
Warner (ibid 1015 30 t 205) ; Knud, Beugon, and Werwcrinke (ibid 1015, 29, 
021) , Preacher (i bid 1017, 33, 77) 

59 J . Biol, Chem 101G, 25, 55 , J , 1010, 000 
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Do ConnoV lias applied the preparation of*at oinatic anniu^ of tho 
fatfy ;k ids to the analysis of fats These annnis arc prepared by 
heating the glycerides with aniline in sealed tidies 'Hie product is 
fractionated linden reduced pressure and the fatty adds re-formed from 
the fractions Many compounds of the bjtty adds for the purpose of 
identification are detailed 

lii'hthun^hi j> hrftrrrn ronJanf' Hacker'’ 1 deduces a fotmida tor the 
relationship between the refract i\ e imjex, density, sapomfic ation and 
iodine values of oils and hits This is woithy of remark, as too little 
attention lias been given to thisi, point in connection with analysis, and 
comparison of values* is often of the greatest seivice The formula 
given is — 

n’t I too 

ii>( ( x -j— 33 07 I 0 0007b I i 00137b V i 0 002 (t -lb) 

1 , 1 > * 

where n i ef i a< 1 1 \ e i ndex, d sp gia\ity, f V --a pom heat ion x able, 

„ an< I I iodine \ alue 

(hi ft'^f t n<f. — ( 1 1 1 1 (, “ publishes < ei tain* tests toi oils bast'd on the 
salting out of their soap'., the test being made finally by htiation with 
a standard solution of sodium c Monde I >iflei cnees arc noted between 
dillerent oils,, but tlu i test does not appear to be of great \alue The 
a i it hoi ,’Ko records a test for the quantity of gelatinised matters 
jireseiit m linseed oil 

« c * 

Rwrmnv * 

r l'h e < (pu , 's , on of ram nlity m r fat" is alwa\ s to tin* tore, and elm ida" 
(ion does not\ippca|* tb be any nearer, in "pile ot the woik that is 
published ftom time to /line cm the subjet t It will be siiflic lent to 
note the'few in\ litigations w hu h ha\e been earned out, and to draw 
attention to the authors’ cor.clusioiis trom their work 

Rather 1 ’* has I'xamiiu'd adarge quantity of cotton seed which had 
tieen kept piled m stoi age tor 77 days. Much Inciting toYik ])lace and 
a ‘great increase in tree fat t \ acids and total acidity w as noted lie 
argues that tins latter literease is entirely ion netted with the heating 
and that turn* of storage is not* a factor It may be noted that 
hydrolysis may proceed to 70 of tin* fat and 33 ot the protein 
present. In connection with these lesultspt may be stated that the 
cause of rancidity m palm kernel c*ike has been attributed to a zymogen 

"" (htz Chun Hal , 11117, 47, 1 , 9.1 ,* .7 , 1017, .M 1 
(hi, m H’, rt hhitf, 1016, 35, Oat, J , J016, 1163 
J hid Eng Chrni , 1017, 9-, 136, J , 1017, 34.”» 

6 - 5 J 1„ l Eng Oh m , 1016, 8, 00 i, J , 1016, SOM. 
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which, in the presence of warmth and inm-tuic, product's a lipa-e and 
■m hunt's about tlm formation of t a 1 1 \ .teids Heatiny; *t (he meal to 
70 (h pr.n tically pi evented any change ^ * 

A method of testin'' for the presence of iamidit\ m tat i- p\en by 
Vintde.-io and Pope-io ' 1 This is based on the a*.-umpt ion that tats 
absorb oxygen from the air ajd foi m peroxide- whnh aie the i.uiso ot 
the laneid flavour Tin? beiny; t h < * ia-e, the pie-emeot sih ti < lianye 
l- detected by shaking the fat with h.emo^lobm, jruai.u um tincture, 
and water, when, it such oxidation lias taken plat e^ the u-nal blue 
t. dour is piodueed The author- expros-ly state that the motion is 
not due to t ree fatty ai ids, and -o seem, to ha\e in mind, what is m> 
often lyryotten, that tree tatt\ .mdity and *i am iHity ai e not the -aim* 
tinny; 

' • 

\ method ot e-tim.itniL; the ramiditv m fwts ha- been dev ised by 

[--oylio' 1 based on the numb, r ot mi Illy i ates ot oxyyeii i ie< es-ary to 
oxidise tin' steam distil Lite ti otn 1 00 yMin- o^ t lie l.tl * This ipiantit V' 
he lei in- the “ oxidi-abiht v nniibei,’’ and should be, when u-my tl») 
toimnla yiven by him, horn o to 10 tin noimaUtal-, wlnje tlio-e which 
’ ate taiienl yive number- tiom in upuaid- 

Tliouyh .-i.mely to be i la '-died undei the head my ot laneidity, 
attention must b ■ di aw u to a \ ei v nit ere >< 1 1114 in \rs( lyat ion by h>yei , ' 1 ' 
• on pioyre-sive oxidation in 1 old dotuym 1 » n 1 1 f ■ 1 The falling VlV in 
Ha\ our dm me cold storage is a niattei ot » on udei able moment, .f- the loss 
1- aio oinpanied ]>\ t a deja m lat 1011 iiiiii.il kef value The elle< t ol -toiayc 
•^us never been ileaih understood, it onlv bemy known that sweet 
'lean, '.utter detenoi ated h'-s than so in ueani butt el’ 'The yencial 
Mini lusions ot the .iu t li or are that th^ ^dlmy ot] in fl.iv fun is m^t due to 
e turn on the tat as 11-11. illy .helmed, but to < jieinnal <*j. inyes in the 
non tatty 1 on-t itueut s, and that this t bailee 1- ^uopot tion.il to the a< ujity 
ot the eie.un Used 111 the piep.uation ot the butter 

(il,\ CKKIDI s AM) Fvi I V ' I'IDS 

Pcfereiu e *w as made above to the po— lble utilit\ r , in the future, of 

\ 

methods dev ised tor the pm pose of -epai.it in^ t lie ylycei ide- m fal s, 
and an attempt has bfcen made 111 this tin e. 1 1*11 t»\ Seidenbery,'"' ba-ed 
<T the Use of two solvent-, one , of u hi< It* 1- moi e v ol.it lie, and lias a 
greater solvent .ution on the yl\ eeridc-. Fsiiiy tin- met hod, lie has 
separated tv\ o mixed ylyeei ides fi om tallow, and has lurthei applied 

,/ r;, fl m inir., 12, a is , miy l-'i.i 

Atti U i<< r< S. 1 r o,>no , 1010,51, eJ , ./ , I'Hi. S7S 
** J 1<J, ■ I A ■ , I9HJ, 0 , UJ7 , ./ , lUKi, 1077 
V J l rid Huy Chon , 1‘ 1 1 7, 9, S.Vi , ./ , 1017, 1 I0S. 
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the results to the examination of butter. The chief drawback appears 
to be the exj ense of the method, but at present this is common to 
neat I v all su< h methods. 

The hydrolysis q 1 tats by the lipase of l!mnu< rwninunw has been 
studied by Tanco'*/ ,s using sulphuric acid as the activator, and the 
velocity of the reaction appears to depend upon the .speed ot 
decomposition of intermediate products formed by the enzyme with the 
acid products of hydrolysis 

The action of potassium hydroxide, whim fused with hydroxy-fatty 
acids ot high molecular weight, mu h as dihydroxy-stearie aud, lias 
betm investigated by Kekert ’ 1 , The author infers from his results 
that during the re.ution a«lire<t slutting of the double 1 linkage. in tin* 
chain takes plan* Ma-wai'elli, 7 " continuing his work published with 
S.unia 1 on eiueic, bra^si lie, and isoerucie at ids, has come to the 
conclusion by the use of ciyoseopic and eutectic methods, that the two 
former acids are m.iihts, the i el.tionship being similar to that ot oleic 
and elaidn* acids , while brassidic and isoerucie acid are not isomers. 
Knicic and isoenicic acids are probably the cis- and trans-forms of the 
same acid 

IIaiidkmj) Ohs 

The importance of hardened oils continues to increase, a fact for 
which there not'd lie little surprise when the want which hardened oils 
supply in the edible oil in lust ry, as wadi as that ot soap and candles, is 
considered. There has always been a large demand tor cheap solid** 
fats for margarine, which cren tin* evci -increasing output of coconut 
and palm kerm 1 products seems unable to supply, and the ready 
conversion oV hquid oils into harder fats has been of tin* greatest value 
The future alone will show whether the) will survive m the edible oil 
industry m face of the many and various new solid vegetable fats 
which seem likely to appear on the market, for in this, as m all cases, 
cheapness will rule the market. It is possibly easier to produce a 
tasteless and odourless fat when the refining process includes the 
hydrogen.it ion methods than when simple dcodt risation is employed, 
and this ma\ lie a factor in the scale. 

Tin* actual chemistry of the process, particularly with regard to tkp 
state of the catalyst, still appears to be giving rise to discussion. 
Normann ,J replies to attacks by Siegmund and Suida 73 and by Erdmann 

,,s J h'uss /’hi/* ('hem Sac , 1016, 48. 287 , J Chem Sac , nbs , 1017, 1, 182 
Mannish Chnn , 1017, 38, 1 , J , 1017, 802. 

rt * (hnz Chun fin! , 1917,47, t, 160 

n ihui , ii. :i:ir> 

7,1 J />rnkt ('him, 10 lb, U, 91, 112 


Clunn -Ze\t , 1016 , 40 , 381 
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as to the presence of metallic nukel m tlu* i.it.ihM, ami i omelets the 
idea of a nickel suboxide unreasonable . This is pra* tiddly the \ lew 
held hy Mellon, 7 ‘ who reeo/ls a number of c\ pci lineiits 111 w hit h.he 
demon-tiated the ] »ro-i ■ noe ot mrfallh * mi ( kt I m the .atahst altci 
,i<tion Sieymund and Simla, 7, m n.-u .1 1 1 cm iyt s (o prove the 
neicsMty for the prescm e of tJien somewhat nebulous rm kel suboxide, 
tiled a Iiumher of mi \ Hires' such a- basic m< kel uilionalr, nickel 
formate, nickel and nn keloiis oxide, and meialln nn kel alone, as the 
■ atalv't 1 ', and they believe that their cxpeiimcnts -how that nn kel 
oxide at ts as the earner m tin* present e ot water It 1 i,e been noted 
by Mannieh and Th ieU* 7 " that the addition ot animal < han oal im ic.ns 
the absorptive < ap.ieity ot palladium tor U\ di «>«<rn \ er\ ( onsidei abl \ , 
and they prepare a ratal \ st b\ diakiny animal < hano.il with palladium 
• blonde m h \ dro^en until cas mums to \u; ab-mbed Tim powder 
obtained, alter divine, appeals to keep well, and act online to the 
aut hum, has very povveitul har*leipni' <. j | ».u n \ , and .<imv‘ i ite a number 
of liipml vegetable oils pn wliieh the iodine value has bet'll eauly 
reduced below 1 . This procedure may be mu udei e<l somewhat ill 

the befit of ,i useful laboratorypuethod. 

The ereat bugbear ot the liv di o^i-nation pime^ has alwa\s been the 
liability to deterioration on tlu* part ot t lie < at al\ s( , ow in^ to at t km ot 
• impurities in the hydro ecu or the fat employ ed * Tin > mat ter ha-* been 
dealt with in tin* < ase ot low evade oils, paitnulailv Indi aad whale 
oil-, by Kills and Wells/ who show' that 11*1 sin h < tses somethin*' is 
^bven up tiom tin* oil wlinli rapidlv tames the <atal\s( tobetonie 
mattivc \s, howrvrr, the poisonous ej]ei*t appears ‘to be i at her ol the 
nature of adsorption, it w oiild seenMha't t he mjuiiouv eireet nyeht’be 
muimnsed by a preparatory treatment, and .tlm thermit hoi s tiled 
\uth siu'ces\ * 

The eh anges in the amount, ehar.u ter, ami < hem n al < hai .u tij i - t les oi 
the el\(eri<les in oils dm my; h vdroeenat ion, and the r(le< t on the 
various constants, have been in\ estimated v. (arefullv by Moore, 
K tell ter, and # Van Arsde]. ,s usine cotton s<*ed oil for tin* purpose Thu 
changes found have atl be(*u expressed eiaphn ,ill\ , and the (omlitiojis 
ot hydrogenation and tjieir etl‘e< ts vei\ r « loselv lollow ed, and attention 
also been ^iveti to the (‘fleet ol catalyst poisons 'I'll e paper m one 
which should be <arcfully studied l>v' tln.se interested in hydro- 
genation. 

* 

71 J p/ <ikt Chew , 1915, 92, .490. J , H)1G, 292 ? 7 ' Lue at 

7n Her Deuh Phumi (Jr\ m ,1911 5, 20, 49 ./ , 19] 9, 5 |S 

77 J T>ul En<} Chan , 1919,8, HM9 , ./ , 1919, 1121 
7S Ibid y 1917, 9 , 4 . j 1 , S t 1917,957 
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Hardened whale oil has been investigated by Svendsen 7 ‘* The 

hardening had been only partial, as the iodine value ot the sample was 
50 • S, but it gave no insoluble bromides The author separated 

<piantitat i\ ely tin 1 fat tv .n ids present, and amoipg them found arachidic 
and behenie acid*, whnh ai 6 pi obabl v the i csults ot the process, and 
the (plant it v ot Bull’s C ]( , ai id was only bjund to l>e 0*6 / 

On the tests tor hydrogenated oils little is loi tin ommg, but a paper 
bv IVesiher^ on the various colour reactions is ot interest Hardened 

marine animal oils, he st.it os, are indicated by the colour reactions of 

Tortclli and dalle,'' 1 together with Kieisand Roth’s test tor ataihnlic 
acid, and the results an* useful if taken in conjunction with a positive 
test for cholesterol, which rather appear* to support Sv end, sen’s vosult* 
Sesame oil may be detected by the SoKtein test. Bellier’s reaction is 
of little value for the detc<tinn of ll vdi ogen.ited vegetable oils, wliile 
hydrogenated cottonseed oil still responds to Becehi’s and Haiieheome’s 
tests He also di aw s attention \o a j i n nt whnh must not be forg< it ten, 
n.niely, the latio of iodine value to refracti: e index, which is not the 
same in h v drogenated h.-ts as it is m animal fats 

The estimation of glycerol m hv drogenated fats has been < arried out 
by the ordinary well known methods bv Norniann and llugel, s: and 
the results compared with those obtained from tin* ester values The 
dichrdmate value givid excellent results. 

In eonMusion, attention may be diawn to the idlest of hydrogenation 
on certain constituents of oils 

1 Hydroxy-fatty acid- - Jurgens and Meigen 81 have vudied the 
behaviour of tl 1 hvdroxvl gioup m the presence of nickel In the 
ease of t asb e* oil, below 200 0 , appaiently only the double bond is 
affected, but at higher temperatures t h • hy drovyl gioup is more, and 
more rapidly attacked However, in tin' case of nickel oxide the 
hydroxyl group appears always to b ■ more rapidly reduced 

2 The esters of oleic at id and their liy drogenated prodmt.shave 
been prepared by Kills and Uabmovitzy 1 and the ehara< ters of the 
esters and the hardened products determined,, using nickel as the 
catalvst In most cases the iodine value of the final products was 
almost negligible, tin ugn with ethyl and benzy l oleates and glycepol 
monooleatc the figuie remained m the neighbourhood of 0 

Kr mi , Farm , o<j Tirupi, 191(5, | JO \ gt 5 , J , 1917 , (5011 
Z Vntr, > Sahr Uuiu^m , 11)15, 3Q, .157 ; J , 1010, 54S 
M ,/ , It) I 1, 10(51 

Chem rmschuu , 191(5, 23, 15 , J , 1916, 932 
8,5 Ffiem Ftn\ckau, 191(5, 23, 99, 10(5 , ./ , 1917, 657 
./ In, l Eng ('h<m, 191(5,8, 1105; J , 1917,39 
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3. Cholesterol and phytosterol. — Marausson and Meverheim 8 '* have 
separated the unsapomtiable ^natter of several natural and hvdrogt'ie 
ated fat ^ in owler to study the»eth*<t of h\ drogenation, and as a 
general rule find that there is less of fl;e steioN in .the hydrogenated 
fats than in the corresponding natural fats, and it would appear that 
particularly m the ease* of ^hytosterol, considerable transformation 
takes place. 


\\ A \ KS 

Very little work m connexion with, waves is on rc< old during tin* 

]>ust 1 '1 months. • • 

A paper on the hydrocarbons of beeswax, is contributed bv K\\m 
and Dillon, Ml who critieise Ihusine’s method of estimating tin* alcohols 
present by heating with potash and potadi lime, on the grounds that 
some of the alcohols in beeswax ^ire secondary or tertiary alcohols, 
basing their conclusions on the composition of the hydrocarbons* 
extracted from the product of the above interaction means of 
.petroleum spirit 

The viscosity of beeswax and its possible adulterants, Midi as 
« arnanba, Japan wax, tallow. .spcnmncti, para II m, and «eresin liave 
J>een determined bv Kabns, s< using nitiobemsenV as a comparative 
substance Considerable divergencies among these substamjs were 
obsfi v ed, and the method is recommended bv'the author as suitable 
• ana lx tical work. 

'Hie ’shmatiori of urisapopitiable matter m w axes is carried out bv 
\V r ilkie ss in a somewhat novel mami<;r* 1 It* avoids I hc # dittirulty 
experienced in extra* ting the .beeswax after saponith alum by adding 
a proportion of castor oil to*the beeswax before* s.ipom/h at ion. A 
mixture of 0*5 gram ot ln»eswax and 4 5 grams of castor oil is 
recommended, tlie total unsaponifiable ncttei licmg finallv corns ted 
tor the castor oil employed. 


Utff h' Mate/ lalyruf • 1916, 33, 221 ; J , HUO, .'AO • 

• * %‘ctrnt Pror Hot/ DuUnt Suo , 1010, J5, K>7 , , 1910,071 

Stai Sj/ernn Aqrctr Jtal , 1910, 48, .70. 7 , .7, 1010, 1 22 t 
Analyst, 1017, 42 , 200; J , 1017, 722 
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I!'. R S Moiutru, M.A., I'm. I)., EEC, 

Chu f Ch< misl , )/( ssrs M'tiih-r lirothf ri, rhn mpton 

Tin; yearV progress Vi i tlufte m< lust nos, as far as can l»a judge\| from 
the published communications and patent literature, is not specially 
marked. Although there are exceptional papers which show well- 
tested observations, there appears to be the spirit of stress and hurry 
which militates against quiet and painstaking progress America is 
sSill the only country where much investigation lias been undertaken. 
The conti ibutoi s to tlwe American “('hemical Vb-st-raits” have been 
asked to provide careful and prompt reports in connection with 
problems tor the prevention of corrosion of metals so as to hasten 
the end ot the world-war by acceleration and stimulus of scientific 
clVort. In the I British Km pi re the demands of the war have claimed 
tin? energies ot the ever-increasing number of chemists, Germany also 
has fewer contributors. 

The search tor substitute's is especially noticeable in the German- 
patents, but m this section Hie success has not been encouraging, and 
the dentil, ot the necessary r;iv, materials has not been successfully 
overcome. 

The defect noticed m the last report in reference to the absence of 
standard methods of testing materials within the British Empire is 
more and more serious. In these da vs when materials have to be 
supplied at cording to definite requirements, determined occasionally by 
the results of analyses, it is of the highest impoi tancc. that standard 
methods should lie laid down by agreement. The connection between 
properties and ((imposition is becoming more and more recognised, and 
the call tor reports such. as those issued by the American Society'-fov 
Testing Materials is urgent. 

The application ot physical and chemical methods of investigation 
requires further extension, so that reliance solely on tests which were 
the result of experience and skill of the individual workman, but which 
were incapable of clear expression, may give place to those based on 
first principles upon which can be built a solid structure capable ot 
firm development and extension. 
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The properties uf \anndies, resins, ami ]>aiiits j 11 tl*nr application 
beyond •iiiu-tioiis of composition, su» h as stoichiometry, an* essentially 
tin* propei ties # oi colloid-. Already m\ estig.it ors, <*//., Friend, A. 1\ 
Paune, Seaton and Ins collaborators, *rp ognise tlnumpoi tanee of this 
aspect and endea\our to utilise as far as possible the lcsults obtained 
from work on allied sultftan#es m the elucidation of problems eonneeted 
with How, alterations in viscosity, and changes ot sintau* which are not 
expin able b\ common chemical causes 

Thk PitoiT.uViis or |)hviv: <bis 
Tlu; i ontrilmtions to the study* ot the properties ot drying oil- are 
h*s- numerous than last year, notwithstanding th<* unner-al demand in 
connection with material for protective coating It L tune that in 
spite of the valuable binding and elastic properties of linseed and other 
drvmg oils, their resistame to weathering agents leaves much tube 
desired. The obje<tion to tie* ivant *of durability is not so strongly 

j r> ^ 

maintained, but as yet uo.substitute has hern found which wilLomhine 
lapidity of drying with durability. Tin* (•mplovnnlit of highly 
, polymerised oils, wlmh .» r«» more resistant to weathering agencies and 
to hydrolysis, is in the opinion ot the writer, the direction in wdnch 
progress is being made. • 

. ,1. A. N. Friend 1 has studied the ellei f of heat and oxidation on 

lin-eed oil with reference to changes ot density, viscos*ty, and 
coetlicient ot expansion. When linseed oil 1 - heated out of contact 
, ^ith air, the density, viscosity, and mole* ular weiglit.all increase with 
tempi nature’ and length ot treatment, but the coetlb ie^it of expansion 
tails steadily. Linseed oil on oxidariiyi* lo-es water, tarbrni (dioxide, 
and organic vapours, but absorbs oxygen until an equilibrium i.s 
readied. The density gr.nTu.dh im iv.ns but the coetti< ieu ot 
expansion falls, the volume increasing up to the setting poiift of the 
oil, after which the linoxyn contracts, hut # the maximum increase in 
weight (IS-57 ) occurs after the setting point of the oil has been 

reached. Linoxyn contracts on exposure, probably due to the decom 
position of the peroxides. Fvpansion i- dependent on the increase in 
weight, so that added substances which reduccythy maximum increase 
m jveight also reduce the expansion. The* contraction suffered by 
linoxyn explains the cracking of old paint In the oxidation of 
linseed oil the methods of determining tlm dr\ mg powers of oils by 
noting the alteration of height are merely ot comparative value and 
only serviceable when carried out umfer precisely similar conditions. 

A.deWaele-’ give- a detailed a< count of the manufacture ot linoleum, 

1 Che in. Soc : Trout , 1017, 111, 102 ; J , 1917, 402 
” J. Inti Eng. Chem , 1017, 9, 1 , J , 1017, HO 

• x 2 
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together with' a new method' of valuation of tlie intermediate and 
finished product, oxidised oil, “cement,” \c 'I'he method depends on 
the resolution of the oxidised oil into three and ever, four fractions, 
petroleum ether sol ihle, ether soluble, and lesidue (“linoxvn ”). The 
tourth traction is only ot scientific intere^|. 

A comprehensive series ot tests made oil eight representative samples 
of linoleum, and from difleient materials including China wood oil, 
diows good agreement between tin* valuation a» carried out in the 
laboratory and practical wearing tests. The use of China wood oil as 
a substitute for Kauri gum is shown to he detrimental to the quality 
ot the finished aitiele. The mechanism of t In; chemical t hinges 
oi purring in the oil dm mg oxidation isdismssed, and an hypothesis is 
formulated as to tin 1 idvntity of the tractions, which is supported by 
elementary analyses. The four fractious obtainable consist ot mixed 
glycoi ides m in< i basing order o£ oxygend onfent, saturation by oxygen 
of the various at id radii les m the glycerides being a< cording to the 
scheme C lb, one double bond being left untouched (oleic acid 
radicle suffers no change and linolenn acid foi ms a diporoxy Imolemc 
acid) 

A comparison is given lsel ween ( he properties ot linox} n and “ovcloliu,” 
the toimer being solid oxidised oil and the latter solid polvmeiised oil. 
Cyilolnf is diflienlt to sapomty and insoluble in amyl alcohol, and is 
considered bv de Waele to be of a ring structure. Linoxyn is soluble 
m amyl alcohol, so that a separation of the two substames is obtainable. 

In view of the complexity ot composition of raw linseeu oil and the 
formaUon t and existeme ot mumy mixed glyierides as indicated by 
Morrell, it would seem advisable to investigate the simpler < yclolm 
from wood oil 

Krun'bhaai * states that the speed of polymei isation constitutes the 
greatest difference in the behaviour of Chinese wood and linseed oils, 
and agrees with Fahrion and others, that the polymerisation product is 
‘ partly soluble m the unchanged oil and the viscosity increases with 
the amount ot polymer until the saturation point is reached, when the 
polymer is thrown out. He notes the effect of acids in retarding the 
formation ot gels, and observes that it the acids are removed from 
linseed oil by heating in raato, the mass stiffens in 3-1 hours just like 
wood oil. 

C 1). Holley and d. 1\ Roberts 1 have 'investigated the “turning 
point ” of a large number of samples of Chinese wood oil, and find 

1 Che>, I . Zeit , 40, 1137- S ; J , 1010, 122, r ) 

4 Driuja, Oi/v, and 1017, 32, 203 
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evidence of vorisideiable adulteration, although .in od t of the highest 
put it v is o( casionallv obtainable from Chinese mei chants. * 

The scarcity* of drying oils m I'm rope has led to the employment <»t 
man v substitutes, but most .11 e \ cry darfc in 1 olour, t hjn and rapid drv 
< r i \ i n tr a lustreless mm-durabie coat, and the colour darkens with a ire ’ 
W Mel) Mackey and It I ugle" have compared the t mies in which 

oiled cotton wool attained a temperature of 200 ( ' in the cloth oil 

tester 7 when linseed oil was oxidised m the presence of soluble metallic 
catalysts. The driers used we're the metallic soaps ot*Co, M11, (V, l*b, 
t'r, Fe, l T , Xa, I >1, Ag, Xn, ’Hi, Hg, and Al. The metals winch weie 
mosj active’ were those w hich could exisjl in )um e t han one state of 
oxidation provided t lie salts of the lovvei oxides were moie stable Thau 
those of t lie higher forms. Sodium acts as ajumo active cafalyst than 
was to he expected. Crucially the order of activity was according to 
the list given above. In the <Jise of copper, the nu«.d decelerates and 
then retards the oxidation of both linseed and olive oil. With 1 140 
exception of the N T a, Hi, and llg soaps of o 1 1 \ « ‘ oil, ^11 the soaps of 
both linseed and olive oil fired oiled cotton wool on standing in the air 
In all cases, with the exception of (Ju and Sn, it was found that the 

introduction of a metal m oil soluble for m v ic< derated t In' 1111 r#ase of 

teinpei ature, n 1 , the oxidation of the oil . The mode 1 of comparison is 
novel and the results aic interesting as c onfir rning the woi If of other 
inv litigators in m. mv directions • 

* The comparative inact iv itv ot t lion 11 m is not n cable bee a use h mu the 
wntc ‘ experience a cenum driei < ontaiTnng otlie* 1 ai e cart h.s show s 
an imp. oved accelerating elleet T’lu* exceptional position of sod 1 Am 
mav be connected with a heat change consequent on jioly mer isataon 
which may be accelerated bf the presence of fnoie electropositive 
metals. From the* list given, Mackey ami fugle state t hat the more 
oxides a metal can form the greater will be its catalytic power a state 
incut which must be accepted with reserve** 

II. Ingle'’ discusses the mechanism of the action of metals as driei s, 
taking lead as a type* When lead oxide is heated with linseed oil t|je 
action is said to pioeeed arc ending to the following scheme . - 

CjII-.(0L).h _>FhO FUOMMI.OL i Pb(OL)- 


Glyceryl plumbohnolratr 

lead linoleate 
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() 
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0 

*0 

Finbrn-Atii , lim;, 22, 1 .jS 
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lhon, to 
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(J (nudged oil) 
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1 »(0I I O TM,() ILOi. - "(Id )) d'b 4 ( ) ( ) (oxidised oil) 

' + <>d *D-CHK 

Tliu glyieiyl plumbohnoeale and lead linolcate undergo oxidation 
■cording to tluf above scheme, being subsequently rediu ed, and the 
tion eontmues ; and provided (be metal remains in solution as a soap 
i e oxidation of the oil piocvcds. # 

Morrell 9 has described a number ot ceiium salts ot unsatuiatcd acids 
•tamed Prom drying oils. The absoiption of oxygen by cerium 
-elacoste.il ate has been studied. The conclusion drawn is that the 
Mium salt (solub'e in ether) # is hist pxidised to a basic cene salt 
^soluble in etliei of the type Ce 0X ( , wliuh further absoibs oxygen to 
ive a salt, of the type Ce. ; 0| XOj|„. 

The action ot cerium salts as driers can be exploded as lollops . 

CeX, or Ce,OX„ - Ce-Ol XC ) , |„ 

() CIIY 

Co_-0| XOj -f drv‘.ng( >1 ] . - - CeX ,|()() (oxidised oil) 

‘ " ()- i if V 

]\ Pnt/ 10 proposes to use m paints linoxyn dissolved in ben/mc, 
nth the addition of boiled od, and shows 11 that linoxyn solutions ma\T 
>o substituted foi boiled oil In tins case-the bnoxvn is lirst melted 
vith ren‘.ms v whereby it is mado bnluble, and then ben/ene added as 
hinner. Dancar and Copal i earns maj be used and losm oil is vvell- 
uited as a vehicle 

C. D. - Holley and d. I\ Roberts 1 - have examined samples ot Chinese 
,\ ood oil trom nuts growp m the Southern States ol the l S and 
rom California. 1 1 All the oils weie pale m colour, and, except in the 
ase ot two trom California, gave noimal constants Practical tests 
indicated that, they an* similar to genuine Chinese w ood oils and are 
superior to i event commercial shipments ot the bitter. I he California 
nuts weie grown under- semi-aigl conditions, but it is uncerttiiir 
whether climatic conditions caused the abnormal oils. 

A papei ot the Ihueau ot Plant Industry, whuh has not been 
available to the public, gives general mtormation oil the habitat, 

H Chnn Soc Tt , 1913, 113, 111 , ./., 1 1 >1 S 1,10 A 
1,1 ('turn l r m*ch Ft It Harz Ind , 23, 150-30. 

*- Dm//*, Oils, and Faint*, 1917, 32, 416 
1,1 See Annual Mr port, Vol. 1., p. 133. 


11 l but , p. 43. 
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( onditions lor growth, and blowing expci iinenls ui tl^e IS n| the 
tung oil tret-. 1 1 

Natural Ki.mns, Coi ui*n<>\ y, IN* i r, Ci m\ \m> Tilimmim 

• • 

Tlit* scarcity of the daturaf lac<ptei ol tin* dapauese, the sap ••! lihn* 
> tn/ir, )<i has brought to'noth e “ 'I'll i t-i, ’a similar j >m >< lu< t ,,1. tamed fiom 
tilt* Mark \auiish tree, 1 1< Inumi !m n > It has hem imiml toheivjual 

i" Chinese lacquer although slowei drying It show s a»I\ .intakes u\er 
daji.mese lanpin, hut the » onditions teijinied Ini its # dow haidennig 
"ill prevent it finding lavoui as a. Mihstitute ini otlin mah'iials 
diving, more cpucklv IN on it these di *idv airtages weie n\ei»nn,e, 
it appeals unlikely that thitsi will he e\t»*iisi\ el\ ex pm ted lor u*e m 

i • • 

Luiope. 

f- Caul lias eontniued his investigations on the piopeities of 
colophony and its ammonnnn , salts, ^ \ T m haTiged ;-puu< and 

(m.[it. /I <0 C )< an bo, separated fi <>m c olophon v by ti eat nient witJi 
v ei y dilute ammonia and alcohol he* a use oi ,t he c*a se • w i t h which its 
ammonium soap is decomposed^ whilst the / pmn and can he obtained 
f i om t he fi 1 1 rate oi i and i I k at ton ' Th n i< and gi ad ua 1 ly . ha nges to 
-* puue acid and a-pinic and into /i pmn acid. 'The* autoxidatftm of 
* ( nlojihony is comparable with the 1 1 ansfu>mut n»Tr ol , pun a. nf into 
C-pmic and y Pinie and alter standing bn a eoiisidn able (fine docs 
not give the y pinie and ammonium snap hut n i hanged to /> pmn 
*nd. 

'I'ln ation of nitm mid vu colophonv n siimlai to that <»l exposuie 
to air Cold alcohol with c olophony , vVhU s)lvie ac id, # vv lylo ln<t 
alcohol yields y-ahietie and. 

As a means of classifying resinous substances solubility in peti oleum 
n suggested, t‘.tf , y-pinn acid, s\lvn and, yahieln a< id an; soluble, 

" 1 1 1 1 s t a- and /Tpinic ands ate insoluble 

C (1 Schwalbe 1 ” finds th.it etliei extiaUs 1 ettc i iesin fiom In and 
pine than dyes alcohol, the lattn vielding almost. buttle icnth . 
Steam distillation of* the resins yields no imps, but tutps can )*■ 
obtained when tlie fies^ oi extracted wood n hyated with caustic soda 
iunlei pressuie at 170 C. , 

A synopsis of the propet ties and constants foi valuation ol copals n 
given. 17 

(dims or gum lesins ffmn plants of the* genus Aantluji iho a aie the 

M Dt iti/s t I'mnlt, JIM 7, 32, HA 

*' Seiftnfahr , 111 10, 36 , 5 K> , J., 15)17, .7:17 
1,1 Z Forsi* u Jin/tla t bt-ii, 1910,33, J , 1017,307 
*' iik/. Qu un , 1010, 13, 300. 
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subjects of three patents by H. C. Miller and fl. A. Irlam. ,s The 
first patent is for the purification of hlkckboy' gum, the second is for 
the piepatalion of pinic acid a\id other nitrophenols by treatment with 
nitric acid, while the third dealt with the extra* tion of dyestuffs from 
the gums. 

A. W. Sehorgcr, 1J in continuation ofdus investigation on the olco- 
rcsins of ('omjriti, has examined the oleoiesin of the heart wood of 
Douglas fir and found it to ha\c a rotation of 2 <8 t and to consist 
chiefly of a /-pinone ( 17 52 ), doubtless identical with thefirpinenc of 

l rankforter and Fiaiy.-" From the sapwood of Douglas fir a 22 / 
yield of volatile oil w’as obtained lontaining / pineue ( 18 90°) giving 

a nkrosoi hloi ide. '• 

D. P foikalotos ’’ lefutes the staf ements of ( lildemeistei ” that the 
buds of the Aleppo pine (Pnm s Ifalrjtrnst s ) consist largely of /-pinene, 
and domonstra ) tes i that </ pinene js the sanety found which is nidepen 
dent of the locality of growth or part of the plant, and that it is the 
piineipal constituent of the essential oil of the pine. I’mus mat itnna of 
France, Spain, and Italy contains /-pinene 

O. M. liaise and A. DedicheiF 1 give a method for tin 1 recovery of oil 
of turpentine in the digestionof sulphate wood pulp. In the manufacture 
of wood pulp by they sulphite process a volatile oil is obtained w ith 
mercaptan like odour, and from which an oil similar to ordinary 
turpenti ic is obtained. The yield is 1 -l\> kilos. for spruce and 10 kilos 
for pine wood per ton of cellulose. The [unified oil consists chiefly of 
a pinene, with snail quantities of /Ppinene which gi\t^ no pinic 
ac id on oxidati# n ai i< 1 is de\t roi otatory, whereas the natural oil gi\esa 
/-variety. ' 

F. K. IJesbmfledet ’’ claims that m his pioeess for the aitilieial 
seasoning of wood, (lirmany could be rendered independent of 
imported iosm and tuipentine. Presumably ti n hloro ethylene is 
employed as solvent for die resins and the extract varies with the 
origin, fir yields 1 extra* t, of whuli halt consists of rosin and 
turpentine and the i emamder of fat (mainly compounds bf oleic acid). 
The value of the resinous extiaet from Herman wood would amount to 
£0,000,000 annually. Sawdust or wood to' be extracted by this 

ls Knji. fat- lu.tOOO (1910), 101352 (1910), amt 10125.5 (1910), •/., 1917, 

395, 1-99, 500 

,/. Amr Chon Sor , 1917, 39, 10-10, ./ , 1917, 721. 

*» J., 19o0, 1 107. 

* l C/n m Jtal , 1917, 47, i, 285 , .1 , 1917, 930. 

“ Die aethcrisolu n Oele ” 

*•< Her , 1917, 50 , 023 ; J , 1917, 058. 

- 4 Chem -Ztil , 1910, 40 , 997 , J., 1917, 1 18. 
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proros must Ik* treated as soon as possible because the solubility of the 
rosin decreases on exposure o*i mg to oxidation. The rotative cost of 
the process is ngt given. The extract n»h process as outlined is stated 
to prevent the blue discoloration responsible foi a considerable loss of 
timber in the ordinary seasoning process' , 

M. Palaz/a » J> has coryparnd tin* pmenes obtained fioin the Italian 
rum* I'tnnsfn and jnnen with the oils of the same tiees grown in 
France. The Italian oil gives a /-pinenc with a sbgbtlv higher optical 
lotation. • . 

A. I*. Laurie and Clerk Kauken describe the imbibition exhibited by 
some shellac* derivatives. The solid Vhich sepai ates on cooling a 
solutioh of shell. ic m boding sodium laibonate, when immeised in cold 
watei, expands tapidly and ultimately dismtegi ates to a • flocculent 
preeijiit.ite. At the maximum point of expansion tin* solid on immer 
sion in stiong sodium laiboi.ute solution <ontiac|s, expanding again 
when transfeired to water. Itf w as* found* t hat the expansion was 
inversely projioition.il to* the coneenti ation of the salt solution Tin* 
ditfeiences between the behaviour of this compound ainf siibstam es of 
a (olloid nature are largely explained by the insolubility of the soluble 
portion in strong salt solutions. 

Since the shellac molecule is pcrme.ibTe to salt molo< ule*-, the 
ni"i hanism ot the expansion may be a< counted foi by the passage ot 
t he salt through the diaphragm, the soluble nucleus dissohmg in the. 
jpeseme of the s.tlt solution, and the amount that can dissolve contiol- 
bug he ' oft-eijuent osmotn pressure 

Tin: Fropkki ihs* oF Fkjmkx is. 

L Lock ’ 1 reviews the proj^rtie.s of the vai ions basic turn chromates 
and the alkali /me chromates des< ribed in tin; liteiatuie with refeicnce 
to the use of zme yellow m the pigment mdustiy In. another 
< ommunu ation s the same author states th 4 it 1 ‘gyptian blue or Ycstor 
la n blue is only of historical interest.; 11 was manuf.u tilled by 
I Vschamj) k’fcres and its formula is given as CaO,CuO, ISiOj. 

The theory of < olour lakes is discussed by O Baudisclr' in retereifce 
to the lake-foimmg ;ezo dyestuffs m their relation to Werner’s theory 
O^ mordants . 1,1 According to this theory, *tho colour lakes belong to 
the class of metal complex salts and the lake forming dyestuffs are 

tnntfh (7m* tppt . 1017, 7, ss J 1017, n;a 
•’'* Kutf Soc I'ruc , 11117, \ • 94, ■».{ /, IMI 7, 1 1 U 

h nUaul Z . P.M 7, 20, I tr> 

Z. awjt'u dhf'm , PMU, 29, JJS 
TJ Z amp w • Chem , PJ17, 30, 19.1 , 1917, 705. 

J., 1908, 439. 
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characterised, l»y the presence of .salt-forming groups, and groups 
capable of forming a co-ordinate combinaVion with the metallic atom so 
that an internal complex salt can result. The o-hydroxyazo dycstufls 
are typically mordant dyestuffs conforming to this rule. Naturally 
the introduction ot substituent groups p'ays a most important part in 
the, lake forming propeities: moreover t4ie nU roduction of side chains 
is able to bring m spare valencies which have a strong inHuence. The 
influent e ot side chains in the ortho-position to the azo-nitrogen us greater 
than in the, metft and p,u a positions, Flic methyl group in the ortho- 
position is antagonistic to hike formation, while the sulphomc group in 
the ortho-position is f; ( ivour;jblo. In the aiitlu aqumone sefies Werner’s 
lluaVry is consistent with the observation that the most valuable lake- 
forming dyestuffs are those 1 containing meta and ortho-hydroxyl 
groups m positions contiguous to each other. 

The Badischc A.uilin und Soda Fabril{ !l have patented the process of 
manufacture of a bright mm l pigment insoluble in water and oil, very 
last to light and not affected by water or lime ; the dia/.o compound of 
l-aminoanthraqunione is combined with 1 benzoylaminohydroxynaph- 
thalene, with or without the addition of Turkey-red oil. 

A ,numbei of patents have* been granted for titanic oxide pig- 
ments ; ij the sptM ilicaMons consist m descriptions of dillerent modes of 
incorporation’ ot titanic oxide into pigments, or into linoleum, together 
with pro’eess for obtaining titanu oxide from materials containing it. 
The introduction of an e>\ide of a rare metal is ot interest as tlq* 
populanty of lareV earth oVnles is likely to increase, owing to their 
general stability and letiactery ihuraUcis, if they arc obtainable in 
sutlieient quantities. 

H. R Merwin’ 1 desuibes a lithargc J glyu‘iol cement employed for 
lining digesters used in’ the manufacture of sulphite pulp Litharge 
and glycerol form a crystalline compound which cements the giain.s of 
unattaeked litharge. The 1 ’ crystals are stated to consist of iff) ^ 
(Jvj 11 ,Oj, 1*1)0, pin-. 5 lead! This combination of glycerol and lead 
oxide is of some interest in connection with the ^iropci ties of natuial 
and artificial glycerides. 

W. (lallenkamp" states that when ordinary water-ghiss paints yre 

11 (ter. l’at 207 11 I, IO| 1, J., 1017, 020. 

.|j. K. Barton, I S. I’at* 1207)1 11, 121M01, 1222250, 12.11200, 122503b, 
1220057), ./ , 1017,01, 102, 07)0, 1019, 1047, 1055 , L 10. Barton ami 11 . A (lardner, 
U.S. l’at. 1220207, </., 1017, 1010, H. A. Uanlner, U.S. l’ut. 12100SO, J., 1017, 
103 ; II. Wade, Kng. l’at. lUbbOo , J , 1017, 1055, A J KoesiamlC. 11 Selin der, 
U.S. l’at. 1205207 , .A, 1017, 01. 

3,1 J. Ind. Eny Chem., 1917, 9, 200 , J , 212 
Cter. Fat. 204330, 1010; J. t 1017, 305., 
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mixed with sodium bicarbonate shortly butoie u>e, whereby < arhon di- 
oxide is evolved and silna jfrecipitated. ,i more v lseous mate! lal • i.s 
produced owing* to the separation ofliliuc and, so that the pamt 
beumies waterproof and weatherproof w thin 1 J hour^of its appln at ion. 

The importance of presenmtn e (outings tor non and stool is the 
subject of a review by Neuizek 1 He fjius spe< Mirations for a 

satisfactory basic lead cliroinate paint whnh is i e< ommouded as 
supeiior to all others tor t hi' pinning < oat It should mhoM of 7b 
of basn lead chromate and 'Jo * of a chenmallv inei t [figment *m h as 
a-hcstmein a v chicle consisting of 90 ot pine linseed oil and 1() ot 
combined thfnner (volatile) and dner. TJu* complete paint weighs 
1 J 5 lb* per. gall. * • 

In an anonvmous paper" the action ot heat^ on o< hres is Tlest i ibed. 
The i "lours of the red varieties, which oceui sparingly computed with 
the yellow vaneties, aie not so*rn h as fjiose obtamcj by (aleining the 
latter. 'The quality depends not only on the \ ninposit ion but also oij 
tineness, plasticity, and fusibility Between 100 J50 (/.. t lie coloui 

. gradually changes to yellow ish-brow n, and at J50 (’ suddenly becomes 
icd. llio best yellows do not alwavs pioduce the best i «*« 1 s ? the length 
ot heating and late ot cooling intiucm ing ^the final shade, b^t all 
» S hudes produced by ( aleinat ion aie stable. # buiUher heating to *00 
> s 00 C gives a reddish-pui pie <><hie, but it the in.es'h <^iadualiy 
heated to above 950 (A it reverts to its original yellow colour, Mmt with • 
different properties , this vanety is obtained only within nanow 
tempt! *tur8 limits ot about 50 (’ , .is tmtliei healiiTg causes the o< lire 
to bl, u ken. At 1 J00 (J the oclne^ fuse to a spongy mass, and Mt 
l*i00 C. they give a black vitrified substance haid enough* to sciatch 
glass. . 

•I. S iiaiiis and M. \. Seaton *• discuss the conditions of grinding of 
pigments and the relative merits ot the steel loll and stone type of 
null tor v, uious grades of work. They state that the consistent y of 
the paste has a maiked el let t on the ginning efh< lency. Toi pigment, s f 
giound m oil the addition of blown linseed oil oi of refined oil with a 
high acid value, or a mixture of these depending on the pigment, 
# ro«dts m increased grinding etlieieiic) . Tor ^pignftmts ground in japans 
or varnishes a vehicle of proper suffice tension and drying chaiacter- 
lstics should be selected. 

A. II. Sabin ' gives a *le.u account of the advantages of painting 
steel structuies, the monte of red Mead, iormula* for mixing paints, 

• 

06 Vruys, Oils, and Faints, 1016, 32, 101 

36 JJnu/s, Oils, and FaiUt.s, 1016, 32, 167. 
prays, Oils , and Faints, 1016, 32, 103. 


•*' Kiev. Aye, 1017., 50 , 35. 
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preparing non surfaces preliminary to painting, and the number anr 
kinds of coats to be applied. r 

I'he preparation of metals 'for oamting is the subject of several 
patents in which phosphates ar the main ingredients; r 7., Craved and 
the American Chemical Runt Co.'" ic</>mmend the cleaning of the 
metallic surface with solutions of 01 thro, pyio , and meta-phosphori( 
acids, followed by a relatively weak solution of ortho-phosphoric 
acid. 

A. (’». belts 1 '' uses anhydrous barium phosphate as a pigment to 
give with drying oils a paint wlmh dries with a glossy sin face. 

The examination o! the pigments ot (opying-nik pencils is the 
subject 01 a papei 1 bv C. A. Mitchell." He linds the propoition of 
dyestnll' \ usually meth\l \ lolet) ranges fiom 21 -50 , with \arying 

proportions ot g'aplnte and kaolin i Ia\ . 

Snniiikim' Rem \ s. 

'The numbci of patents 1 - for piocesses fm the manutactnre of 
synthetic resins is still on the mciease Many appear to be modifi- 
cations of the older s< hemes in\oL\ing the condensation of an aldehyde 
with * phenolic dem alive by means of a suitable condensation agent 
The \aricty of the patented methods ma\ be judged from the 
following examples of substances w Inch it has been proposed to use: 
condensation product ot ketones with a cresol or substances of the 
type ICC ((\. 1 1 d > 11 ) •, w ith 1 ompoundx cont.uning at least one methylerv 
group, monochloropheuols V condensation prodmts of phenols in the 
presence of amVnomiim salts < t sulphoacids and of an acid which does 
not decompose such salts. 

Ivcsins made on the general j)l,m dre ^impounded or embodied 
during the process of preparation with a \nnety ot substances, c.y., 

• l " U.s Pat. 12111:1s, ,/ , ini7, 223, Eng Pat 107*121, min. 

*° U.S Pat 12133:10, 7., 1017, 305. 

■ u Aiuih/st, 1017, 42, 3 , 7 , 1017, 1 17. 

« A U Brown, l S Pat 1212738, 7 , 1017, 300 L Bel. rend, US. Pat 

121441 t, ./ , 1017, 317 JW Vjl«worth, US Pat. 1197171, ./, 1010, 1071. U. 

II Baekeland and A J1 1 Gotthelf, U S Pat 1217113, 1017, 103 L Belir nd^ 

Eng Pat 105205, 7., 1917, 000 K 'larassoff, Eng Pat. 102751, 7, 1017, 150; 
US Pat 1235507, 7, 1017, lolO, K Tara^solt and P Slie-daKolT, Eng Pat 
104SH7, 7 , 1017, 558 L V Itcdnun, US Pat 1200333, 7 , 1017,225 B B 
Goldsmith, U S P.d 1228 1-28,./, 1017. SO t \V It Joins, U S Pat. 12O0105, 

1017,225 U P ttteinmet/, US Pat 1215072,7, P.117, 300 \\ A Beatty 

and (1 W. Beadle, US Pat 12257 18, ,/ , 1017, 72 1 \V A Beatty, US. .Pats. 

122574S, 1225740, 1225750, J , 1017, 724. A \Y. 0. Van Yerliout, Eng Tat, 

118041, 7, 1017, 1185. L. V. Redman, A J Weitli and F. P Brook, U. S. Pats. 
12P2502, 1242503, 7 , 1017, 1212 
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caibohyilrates, albuminous mateiials, tannins, sulphonated resin oils, 
cellulose enters, a i htoiinatttl hydro* .irbon solvent, afld cum.irone 

lesms. # » 

Resins soluble in spirit sols cuts .ue dcsuibcd, .is well as the harder 
and infusible sarieties. In one [latent a Injuid <oatiAg Mini posed of a 
phenolic condensation product with Chinese wood oil and a drier is 
descnbed, but it is pointed out that the dr\mg oil must be m excess. 

The cumnrone and paia mdene resms, whnh weie stated in the last 
Annual Report to ha\e attia<J.cd < oiisidei able mteie^t m (Jejanany, 
aie in the opinion of lxi nnibhaar 1 • unsat isfa< toi y 'The ( uniarone 
varnishes ai e* tacky, and although tliev can be hardened b\ the addition 
ot panf mdene yet the durahilitx is poor* Mdreovci uiuiv ountjible 
thickening of mixtures oemis when i uniarone v.umshes :ye mixed 
w it It < ei tain pigment s. * 

Further information lcspeitmg the propel ti(s ,,J polvmeiised 
acivlie esters is gi\ eii by () RoliM n * • 

d’he aery lie a( id esters fire prepared trom glvaeim, la* h< at id, et « • 
and when exposed to ulti a\ lolet light or sunlight, pol\ ftierise to liaid, 
varnish like, elastic masses. They aie soluble in solvents tor oils, and 
•ue stated to dry rapidly and not to bo readilv .dinted b\ exposme or 
by many chemical agents. The polv nun nat i?1n of organic \ in vl^estci s 
to reproduce varnishes is completed m the ‘material impregnated. 

Room: uis <»r V MiMsin s. 

Tin mpfti lance ot the study ni \is ( osit#\ ot vanishes n illiistiated 
in a p.,per by M 1’’ Seaton, F I 1 Rioheck, and (1 i» Saw\-ei, vvjio 
have continued then in-v estigat ions * on tlio jilivsnal Anatysis ot 
varnishes (see Kepoit, Vol *1., ltM) They* h-.ive dftei mined the 
viscosities of \ arnishes hv means ot the I >ooU t le \ is* ometei , and tind 
th.it the changes which on nr in the \isn>sity dining ageing on the 
addition ot nu tam sol\ ents ai e due to change m the < haraetor ot the 
• olloids present Valuable ndormation (.rn be obtained as to the nature 
ot a varnish plotting the lesults of the \ is* o-uty changes at ditlerent' 
temperatuies, and moi cover tin* results an* m keeping with hypothesis. 
TUey find that with Stable varnishes the vislo^ity becomes approxi 
niaiely constant after a month, w hereas it it Continues to rise materially 
atter that time, it will continue doing so until the varnish is useless. 
Varnishes of the true solution type* (gum with little polymei ned .oil) 
show curves of variation of viscosity with temperature similar m toriu 
• 

Farlen-Zeit , 1910, *21, 1080, .7, li>17, :il!5 
44 Ger Pat 295:140, 1910, ./ , 1917,290 

43 Cheat Fair Q ne\heim-Elektrou t Ger Pat. 291299, •/ , 19K), 098 
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to )mt quite distinct from the curves of varnishes of the emulsoid type, 
which are pi actually straight lines. By plotting the results of the 
viAcosily obtained at different t-einperatmcs it is often possible to 
obtain intorniat ion as to the nature of the* \arnish. Seaton states that 
t fie addition ot aii active thinner to a « olloidal varnish will change the 
viscosity from a straight line to a curve ielationslup 

A method of determination of viscosity applicable to varnishes is 
given by A. L. Feild."' It is based on the tact that when the outer of 
two coaxial cylinders separated by a Jiquid is rotated at a constant 
angular velocity, a torque proportional to the viscosity of the liquid is 
everted on the inner cylinder. The torque ran he accurately measured, 
and the results may he expressed in terms ot specific viscosity referred 
to that ot water, or in absolute units. 

No puhiu ations on questions of blooming or cracking ot varnished 
surfacoH have been observed. In this connection it, may be of interest 
to note 1 that the* so called pinhole) structure would appeal (from 
observations ot the writer ot the report) io be connected with the 
presence ot gl ibular masses ot emulsoid material around which the 
medium lias flowed on setting, leaving peculiar depressions. These 
masses can be observed by Hatting any surface showing pinholes on 
glass. ' 

The theorv unci practice ot wood colouring are discussed by 
l<\ Moll , 17 Wood colouring resembles wood impregnation on the 
one hand and textile* dyeing on the other. Water is the only solvent 
for thorough colouring. Tl\e greater the molecular weight. of the dye 
and t he gi eater the predominance ot colloidal properties, the less the 
diliusio' hot the greater the fastness to light and water. 

(i. H. Haelfi *ld and A. K Bawtree have patented 1 " the production of 
decorative surfaces with China wood oil, varnishes depending on the 
use of irtrie acid vapours or the equivalent (/<;., any gas capable of 
modifying colour, hardness, or structure of a varnish except that from 
an internally heated gas oven,). 

The heating of metal which has been japanned by the passage ot an 
electric current resulted in better surfaces than by ordinary stoving ; 
moreover, stoving by radiation is stated to give 'better results than |>y 
convection currents. Details ot the, stoves are given in the case of the 
radiant heating, but the electric heating direct lias not been sufficiently 
developed. |M 

U S. Hureau of J/mcv (11117), Technical Taper, 1“>7 , •/ , 1910, 12;>7.^ 

0 Z. nm/eir. Them., 19l<>, 29, 407} -S j ,f 1917, 13J. 

4S Kng Put. 109037, 1910; J, 1917, 11.19. 

* \Y. S Scott, Kle*\ J, 1917, 14, 252 -t. 
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The Report ut the Committee D1 on presen ati\ e coatings lor 
structural material" (1\* II. Walker and others)* 1 * is of gft»at practical 
value as shown l*v the subjects wlucli 'jim 1 been in\ estimated. Sftb 
committee ,*{ on testing <>t p.iint vehicles (11. A. (hirdner) im ludes an 
invent u»ation on tests tor the pin it \ o/ Chinese \\ « >»fn I oil and on the 
use ot perilla oil m paints, vanishes, linoleums, etc SuIm umiiiit toe a 
on linseed oil ((1. II Pit hard and others) gives results and comments 
of anal\sts on samples of ia\v and boiled oils from Vigentme seed". 
Subcommittee 8 deals with the methods of analyses ot paint materials 
((i \V. Thompson), and suggests methods for routine analysis of white 
pigmenls, while .mother Suh-commit tee,( 1 1) deals with paint thmners 
othei than turpentine Sub committee 1 3 dthU w it h shellac (I v mgmuir), 
while Sub < ommittee 11 deals with tin* pieparation ot iron ^and steel 
surfaces tor painting, and gives procedure tore oncluc ting tests (A \\ . 
Caipenter). , 

In the opinion of the w i itei 'tins fidl'statenjent outlie scope ot the 
wotk undertaken is of importance as showing the gieal advantage 
which would ac < rue to the Ihitish industiy d*a "inula# "ooety weie 
established in tins < ountry. 

Anai vms \m> A r r \ 1 1 m i m 

In connection with spnit vami"h analysis mention must he jii.u*le of 
the determination of pi ec lpitation points ' 1 cm addition oi known 
quantities ot watfir, this is of considerable use in the examination ot 
shellac ' at ifishes tor impurities such as ro#m and spirit -soluble gums 
The pomt of pre< lpitation fs determined by appearance of turbiduy 
and the Tyndall etleit. (lenerally thft smaller the amount water 
added to pioduee precipitate,!!, the higher thh proporflon of soluble 
copal, while rosin and acearoid follow' m decreasing order of precipi- 
tation power The results appear m the tcvievvei’s expeiienfc to he 
worthy of consideration * 

The errors in determination of acid* values ot boiled oils and 
\ armshes are*pointed # out by K It Ware and li h Christman. - 1 he 

lead, manganese, cobalt, and /me gaits of dr\ing oils aie almoftt. 
completely hydrolysed “in the* determination o> a ( ;id values, so that m 
varnish analysis this factor must nc#t he neglftcted 

A rapid and accurate method of determination of volatile* thmners 
in oil varnishes is desen^ed by A. de W aele and 1*. Smith 1 he 

> (l Proc A me r Sue T'stuhf Material <r, 1910, 1^, -7n 
*' h. Wolff' , Furb-Znt , mm, 21, I, ms 

./. hid. Frtfj ('h fin , 1010, 8, 990 ; ./, 1910, 1 U25 

■*•' Analyst, 1917, 42, 1 7<> ; ./ , 1917, Go:i. 
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results obtained are usually 1*5 7 lower than those given by Mcllhiney’s 
method. 

Hie extension of the Lieben lann-Stoivh reaction lo copal resins and 
daniars is described by It K. Jameson.' 1 The colours are essentially 
different shades of brown and 'wine red, and are in the wi iter’s opinion 
not so characteristic as the deep violet colour given by colophony. 

II. WolfF' has investigated the methods of analysis of wood oil 
varnishes. He states that Me Ilhiney’s method for detection of tung 
oil in varnishes in (he presence of resins is not satisfactory, especially 
in mixtures in which the tung oil has been heated The tung oil acids 
from untreated oil are found to be practically completely estcrified by 
the author’s method, so that they can be estimated after separation of 
the resin acids. 

F. M. [iidstone’'’ describes a simple form of yiseometer useful for 
determining the viscosity of an oil w li en only small quantities are 
available. It consists essentially of a fine capillary which has a cup at 
the top to hold the* oil, a small bulb blown ih it- m the middle, and ;i 
stop-cock at thb bottom, "the whole being surrounded by a water jacket, 
After a steady temperature is reached the stop-cock is opened and tin 
time taken for the hull) to become full of oil is noted ; the time taken 
by the mercury flowing freely is also noted. 'Hie disadvantage's of an 
exposed jet and wide orifice are avoided, the instrument is very rapidly 
cleaned, and the viscosity in absolute measure can be obtained b) 
this instrument with a much nearer approach to accuracy than witl 
most commercial v’seometer* " 

Mention may be made of the description of electrically-heate< 
drying ovens or storing ovens fob paints, \aneshes, japans, and enamels 
W. d. Scott’’ 7 states that any suitable number of units of tin* ribbon 
type heaters of- ‘2-5 kilowatts at 120 volts may he installed. Ai 
installation consists of one or more heaters connected with a two win 
circuit controller by a knife switch ; a three-wire single phase or evei 
a three-phase circuit may he used. Details are given in the paper foi 
fitting up the ovens controlling the temperature so as to ensure safety 
of working. 

'Hie author desires to express his thanks to M'r. P J. Fay, M.A., fo 
valuable help in the selection and arrangement of the material for thi 
report. 

J fnd Rntj. Chem , HOf), 8, 8.V» ; J , 191(5, 1071 
- Farben-Zeit , 191(5, 21, 1:102. 

./, 1917, 270 

*7 Khc. J, 1917, 14, 2a2. 
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I Nl)l V ItlJBBKK, kiv 
By If. P. Stkvias, M V , I’m I) , R|.C?. 

('onsuit i ntf ('lit oust, l.*>, Horuiofh , 1.<,nd>oi, s I. 

in t ho rubber mdiis(r\ lias boenAnv .’utise since, the i^nc 
- « > f tin* 1 . t lleport, witness the numerous papeis j >u I » l iq our own 
hernial These most 1) dral with tin* pivpaiat'ion <>l plantation lubber 
and lh»‘ pnnciples of evaluat nyi 'I'Ik* users of raw rubber that, is, 
the manufuet uring industiy ldi\*» not f)**en able, oi'havo not thought 
lit, jo la \ down principles for the *juidanre ol the jilantation industiv f 
nor are they agreed as to 1 he pivfened quahtnV of plantation mhhei, 
except in the matter of limb/i in it \ of rat** of < in** Consequently 
nin»;h of I he recent, research deals directly or mdireitly with this 
^subject. At present, data is hemp acnimiihlt'd .it iath**i a rapid 
pace and di{fereno(*s of opinion exist as to tin* mterpivtat urn to he 
pi. iced on t lie results, The situation as it stands is sumnn^rised m 
tie* present Report, and in one mslame a detailed icfercnee is made 
to eai c*i m>i k for the sake of st.itnui Jhe ponthnl as clearly as 

possible * # i 

STATISTICS * , 

1 h < * woild’s out put of crude indiaiubbei f<»*. the l<M < h i « *o \eais is 
Mimniarised by Lewis & Peat 1 as follows* 



11)1 I 

ID In 

ID Hi 

11)17 


Tons. 

Toils. 

Tolls. 

Tons 

Plantat ion Para .» . 

(i 1,500 

9<;,ooo 

1 50,000 

215,000 

Wild Para 

;><;,soo 

37,000 

37 250 

38.900 

•Ot her sorts... 

1*1,350 

13,000 

n 750 

12.000 


Tt will bo noted that tin* output of wild Pam (mainly Brazilian) 
and other sorts remains remarkably constant,, while the output, of 
plantation Para (from the Bast) continues to mciease rapidly. In 
Pd 15 Jthe latter amounted to two-thirds of the total, and for lit Hi 
almost three-quarters (74/ ) of the total. As this rubber is almost 

1 Plantation amt fPild Para Rubber Report and Statist irs 

. V 
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entirely clean and dry, while wild Para contains 20 of *moist nrc 
and other sMts frequently ihore. it wil 1 he noted that the output of 
plantation considcia I>1 v exceeds t h i ce-qua 1 1 ei s of the total vvoildT 
out pul rei honed div. The increase m late of output ol plantation 
mhhei shows no bum ol dimmishnm to date, as fiom the above figures 
it appeals that the 191 A output showed a 10 increase on the 1 0 hi 
output, tliai foi 10K) showed a ">(>, increase on the 101 5 output 
and that for 1917 a 13 increase over 1910 

Pri:i* vkation of Pi.wrvnox Pi nni:i: 

Vanoiis pa pels ha\e heeii published h\ the i esc.m If oi «ja nmat ions 
wnikm^'with a \jc\v to impmvm" the < j u<il it \ r and umhumitv ol 
plantation nihher 'These oi uanisat ions jin lude t he Impenal Institute 
in conjunction wit 1 1 the icult ui.d I )ep.u t nient of (V\lon; the 
Peder.ited Mila', States ( !o\ <u nnnuit A^riciilt uial J)opattment at 
Kuala Lumpui , and the Dutch ({overnment Peseanh Stations in 
the Island of .lava 'The Pubbei ({rowers’ \ssoejution has proceeded 
with tin 1 woik ol svsteniat i hi no the methods of woiknm on estates, 
and has revised ils tables of lecommendations. foi the pieparatjon 
of s ,i eet and ciepc mhhei 'The Association lias also published a 
pamphlet L’lvnm lullci det.nls in elaboiat ion of the abov e ment toned 
tables- based on inhumation supplied bv its scientific stall’ 

A s reua ids recent resist m h w oi k . a 1 1 em pt s ha \ e beiui made t o sepa ra t e 
lubbei of dilTeient piopmties bv liactional < oamilat ion of latex wflh 
acetic acid. Kxpenments in Dev Ion 3 ]ed to negative iesults, but 
do \ijes 1 Tmds that the I i i s\ iUt, amounting, to In 2b of the total 
rubber, separated bv means of acetic, acid, consists of a vellow to dark 
brown rubbei of hieli visiositv, lnuh rate of vulcanisation, and low 
tensile propeities The waiter has observed < lie separation of a similai 
vcllovv rubber known in (Vvloii as “butter rubber,” but tin* latex 
Melding this rubber appealed to ho abnmmal and contained minute 
clots 

• Vce.ordimj, to (bimpbell, 6 coagulation with the minimum propoition 
of acetic, foimie, suljvliunc. and hv diolluoi ic*acids (0‘ 13, O'tt?, 0* Id, 
and 0’0l pait of the acids respeofivelv per 1 00 c c. of latex) produced 
lubber show my the same tensile properties and rate of cure. Also 
the addition ol small quantities of ammonia (O'OOnti), sodium sulphite 

Tht l*rt para! iun of I'lantat ton Rubb&r, May, 1917. 

1 Hull i»i/> inst , mu;, 14, no <>t 

■* A refuel vour R ufflit fruit uur m A til 1mht\ 1017, } , No R . , 1917, 1104. 

■ Hull. h.“i>t. Aflue , Ceylon, No. 23, lillti; J.. 191 li, 122<i. 
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• 

(O' 2), ailtl formaldeh yde (O'.")) were* wit hunt influence on tlx* results 
On doubling tin* piopm t ion <*f umd, the’iatn of nix 1 \v,fl> una Ib'cted, 

< \(V|tt ill t I j • * IMM 1 of Nil 1 1 >1)111 in .iixl h\ <(g oiluol n. ,11 kN On 1 1 Her 

hand, (1<‘ \ | les*’ llllds .111 Uppieiiul'le ledlUtloll 111 late of <llin b\ 

tliele.om'U the piopoitnm ol^amfie ,n d to loin times I he oiejin.d 
i jiiaiif it \ . whnli confirms K.^ton and ( 1 1 a nl lia m - ratlin insults li 

to be m‘iii*i all \ admitted that acetic .mul is it lu* niiel .sat isf.u ton 
, oayiil ml hitlnuto examined. and that it n pn (eiable to sulphimc 
Di It \ <lio!liioi in and, pat t icula;lv as an i'\ivss of tiiejatim i* moie 
lik<‘!\ to ha\n an ad\eise elTect on tin* iiildin 

Tin* mtlunnce ol lollmy on nope rtibber has I in\ « s| mated, K 

,i ml it i s*foii nd that a modnrat e a mou nf of o \ 1 1 a i oil i in has no af>pi ni u I »h * 

< licit on tin 1 tnisih* pinpnties. \ise,ositv, oi iatn ol \ ulna iys.it toll a- 
|ony as tin 1 lollm s an* kept coni On tin 1 ot Inn hand, with pioinnnn nd 
o\n- working, a slight im iease ^ia,s been noted in 111 ' 1 tnye icpmied for 
. ul< ains.it ion 7 

\ i mom mnnla t ion hus’been made 0 to add an alkalnn* solution oT 
i I eosot n to tin* luto\ befoie coagulation It is statnd lh.it this dons 
not, m am \va\ a h'm t tin 1 propeities ot di\ sheet mhhn, and, in tin* 
i asi of mhhei allowed to remain wet aftnr <.o. filiation, tin 1 i 'Milt i nu 
slab or blot k a ppoars to ha ve in\ ai i.i Id \ a shoi t,t inn* of \ ill* a nis 4 il nm 
and to o i \ e \ei\ yood ni(*cha nin.il insults altm \ uh .misfit nu^ din.* 
pm\ mils wol k ol Whitby, Katon ami utbrn «n the elicit of*smokmy 
a ad nmosotn h*d to tin 1 conclusion that them .ou-tn ms had a tendency 
to i et a . d tin* i a t n of ( n i c ol the i u liber pi fid m n<| It Would t Imi efon* 
uppnartu.it 1 lu* shoi t t mu* ol \ ulna n my t n.ti mini i nd to irtu.st lx* asei ib#d 
to tin* alkali added wit h t In *ci e^sot e Tin* cITee^ ol alkalis m pi on lot my 
vuhanis.ition will bn iefeired*t<i latni * 

I j \ pm mn*nt s ha\ n also been made on the \aimih nmt hods of d i \ i n j, 

1 1 1 b be i m .in at oidmaiv tninpiuatum in hot an oi in a \a< uum duel, 
and tlm yninual conclusion seems to be tliaf ‘In-* 1 niodifu nf wum m* 
pionndum do got a pprm i.i bl \ alba t t In* t ensile Iujii i <* , oi timeof\uhan- 
is.it ion of 1 1n* mi bbci * 

Two or thiee papery have been published Jealmii with tin* spoil* 
iannoiis couLmlation or natural clot t my ol //nm latex, ( 'ainpbnll 1 1 
bids that calcium chloride faulitates tin* spontaneous < oauulat nm, 

" A. rltuf, 1017, 1, No \ , ./ , nil 7, I 1 10 
7 Hull Imp Inst , 1910, 14, .">0t Am ./ , 1917, Ool 
, 8 0 tie Vries, Am/nrf, 1917, 1, No I , J , 1917, 1 1 Hi * 

‘ J Mull Imp Inst , HHi^ 14, oUu , , 1917, Out 

b E ( '.on pbell, Hull l>ept Afjm - , <’, Iihni 1910, 21, .7,1917,92 
11 L K ('atnpbell, ./, 1917, 274-7 
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as also do barium chloride and magnesium sulphate to a lesser extent. 
It would, however, appear that barnlm clilbiid<‘ js practically as 
efficient as calcium chloride' jf <;quimolecular quaiPitirs be taken. 
The author has fuith«*r cxpei ipicnted. iviuoviug the lime .salts which 
are uatu’\illv present, m the late\ l>\ , means of neutial potassium 
oxalate or sodium fluoride, and finds hotly t luw* salts have an inhibitory 
effect. Sodium fluoride may have an inhibitor) ae.fion on the coagu- 
lating enzyme, on the assumption that spontaneous coagulation is 
hi ought about 'by an enzyme. Latex allowed to coagulate spontane- 
ously develops considerable ucidit\. This acidity has been shown to 
he due to bacterial action, and consists almost entirely of lactic acid, 
heftier and Venn*! 1 * made a ba< teriological study of the coagulation 
of latex And isolated a bacterium which they find to be invariably 
present. This bacteiuun when introduced into latex pioduees coagu- 
lation in 21 hours, ilowevei, it is well known that latex put aside 
often coagulates completelv or almost completely of itself within this 
pei lod .Much depends on tin* shape of the vessels in which the latex 
is coagulated. The authors also statu that the addition of sugar’ 
accelerates the action. The use of sugar for coagulation of latex was 
refeir d to in the last “cpoit, p. It)!) The process of spontaneous 
coagulation with exclusion of an has been patented. 13 In the sped- 4 
fieation it is claimed that coagulation is complete within 21 hours 
without addition of anv acid or other coagulant. It is also claimed 
that the coagulum is practically free from discoloration and devetfd 
of unpleasant smell. The latex is eoagubited m a suitable trough or 
pan, which is titled with a lid the air being excluded by means of a 
water seal limning lound the edge of the vessel. The use of sugar is 
also referred to by 0. de Vries, 14 who finds only a very slight difference 
in qualify between lubber coagulated spontaneously with the addition 
of sugar and that coagulated with acetic acid. 

From a (Jerman source 15 we are given the yields of so-called rubber 
from latex producing plantain Central Kiuope. The LaJuca I'mmiea, 
of t.he natural order Composites, is said to contain neaily \'/ j of “ pure 
caoutchouc.” The pLnt, however, yields something over D/ of 
extractable substane.es, s\> that oidv a very small propmtion of tint 
latex consists of material which can be described as caoutchouc ; even 
then we must not enquire too closely into the quality of t lie caoutchouc. 


ia Comp fas' rendttM, 15 ) 17 , 105 , 123 - 3 ; 1917 , 970 . 

1J G. .\r Thoiun* ami M 1) MamV.Eng. Put , 104323, 15)10 ; .7, 15)17, 40 3. 
14 ArchieJ' eour ile Ilnbbereul fuur Set 1 ./, 15U7,O0t 
l - Uummi-'Ztit., 15)10, 30 , 4515) M0, J , 1917,727. 
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ordinarv milkweed m spiiige is said lo^icld Ie.s.s. ; and (In' 

bOW thistle (Souchns olauaceu -s), 0*IG». To make these liguros 
appear in a favourable light it is stated that Hrrra biasil trusts and 
other rubber-yielding trees contain onh O' 3 of rubber. , Without 
empaling how this calculation is arrived at. it nun <|inte well be correct. 
K\en the bark, wlicn stripped ofT the lima bia^ila me tiee. \iclds 
only minute miuntitjes of rubber, 'the high fields fiom mbbci ('slates 
an 1 obtained, not by extracting, tiac.es of lubber which.muv bo •present 
m t lie felled tree, but by tapping the tree- a totally <1 1 lY«‘i «*n < matter. 
In fait, }»> a single tapping a lamer anfount of nibber* an be obtained 
fiom a •Ilcira rubber tret' Ilian if the wliole of the baik weft* sfrijfped 
oiT, macerated, and the lubber extracted. \ inference nut\ also be 
nude to a paper by F. Danm'rth on cinch' and chewing gums. 16 

• # • 

Non-Caoutcuoi c Con*si#'i risN'rs or»Kriini''K Kaiix 

l( will be remembered tTiat Katon and his collaborators have shown 
I hat by setting coagulated rubbei aside for a few da vs loss o f ml rogen 
tala s place, but tin' resulting lubber cun's mm h f.istei Further 
experiments showed tins to be probably due to the a< (ion of a^mcro- 
9 organism. The present wnter has (amedjhis iwattei a stage blither, 
and shown that this cxtremelv active nit iogenous < oiistlt uo»t , which 
iii.i} bi i termed the natural accelerator of Vara mbbci consists of an* 
organic base or bases 17 preripitable with phosphol ungst ic and. These 
basis - m Ijb extracted fiom the lubber of separate*! fiom I he serum 
Their at lion is found to be very mmji n*>ie poweiful flian fliaj of tlie 
nmie complex pioteins. It has not been shown whether the latter 
are wholly replaceable by tin* liases \ further paper has appeared 
by Katon and Day, 18 wlio have studied the distribution ofputrogen 
in the coagulum and seium of llerea latex The latter lost nitrogen 
very slowly, but the uniolled coaguluni lost uj to 4 , calculated on 

the diy rubbei, in six weeks. 

In 1910 there appeared a huge volume of rescaiches on rubber 
carried out at the DelJT Laboratoiics, entitle^! “Communications of 
tin* Government Institute for the Rubber, Trade and Industry.” 1 * 
This has now become available to some extent to English students 
through the publication of a condensed version in English. Four 
parts have so far appeared, which deal with the composition of raw 

1,1 ./ Ind tin// Che iii , 11117, 9 , 079; J , 11117,971 

li II P. Stevens, The Natural Accelerator of Para Rubber \ J , 1917, 305-1170. 

Bull. FM.S , 1V10, 4, 330-3 ; J., 1910, 1164 

ly Mededeelingen van den Ri]ksvoor]ichtingsdienst ten belioeve van’den Rubber- 
handel eu de Rubbcrmjverhcid, Dee , 1910. 
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rubber and tin 1 viscosity of the solution *'Sotue\d the more interesting 
points in these papeis may l><5 refeyied to. 

P l)ekk*T*° carried out, dialysing experiments with latex preserved 
with ammonia. This latey 'gave 29/ pi caoutchouc coagulated by 
acid and *32 ’4, <>f total solids, leaving ,i difference of 3*4/ soluble 

latex substances On dialysis actually some .V 2 r y of soluble latex 
hii I nstances was removed, and a small quantity of nitrogenous mattei 
(not aiftmonia) • was found in the dialysate, confirming observations 
of Beadle and Stevens. 21 Having regard to the piescnee of organic, 
bases ill raw lubber, it would appear probable that these are responsible 
for \ pa if at least ol the, nitrogenous matter in tin* dialysath. The 
Holubili<\ "ol a small pa it of tin 1 nitrogenous matter m acetone and 
water 22 wlien the nibbet is e\tra<ted with these solvents, points in 
the same dneol im;, as also the fact tl]at, the water extiact contains 
pitrogen. 'This, however, is paitly accounted for by the presence of 
other protein f degradation products. An aqueous extiact of rubber 
contains both organic bases and mtiogenous substances precipitabhf 
by tannin. 17 As icgnids the insoluble nitrogenous constituent, Dekker 
has si*j *a rxt ed this from v inous specimens of llvvvu mbher b\ heating 
wit h *pct roh'iim 2 1 a! 230 2<>0 (' for two to three hours. The whole t 

ol the a s'! i of t ho m lgmal sam pie is contained in the insoluble pa 1 1 thus 
si* pa rated, but only alxlut 55 05 ' of the niliogen. Tin* msoluhle 

constituent sepaiated bv heating with pi'tioleum contained I0'5* 
nitrogen m tin* ease of phnitation Urn sheet and 7’b, in that 
of' fine, haft! Paia These n'^plhs mav be compared with tin* earlier 
work of Speip-e and Ik rat/, 21 who isolated the insoluble constituent 
by swelling in benzine containing 0 3 0 5 tiichloroacetic acid , 
this \ lidded tin* insoluble const it uent containing on an average 
9*83 to 12*08 of mtiouen in the ease of plantation Herni, and 
7 ‘ 75 to 10*5 for line hapl Para. It theielme appears that both 

methods yield snmlai figuies a.s regards tin* nitrogen content of the 
insoluble constituent, but th<it the older ligures' of Spence and Kratz 
are oil tlie whole higher This leads to the conclusion 1 hat then method 
results in a moie complete sepaiatum than that of Dekkei. DelvKer 

ln( .I&mi for liiib/u r Cn/hra/ion in Af ffivi land' fmlus, 1 *a 1 1 1, p 255, J 

15)17, 5)70 

21 KoU. Zeih , 15)1 a, 13, 207. 

-* 1* Dekker, for Rubhrr Cultivation in A < thrrlamts Indif-'-, Part 2, 

55 and .5(5 Tins observation is not rtew, the presence of nitrogen m the met one 
extract having been noted by Spence and others 

2A 11 P Stevens, “ Tlie Natural Accelerator of Para Rubber,” J , 15)17, 305 5370 

Compare Beadle and Stevens, Analyst, 15H2, 37, 155 , J , UU2, 111. 
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has a No found** 1 1 1 <i t whe percent aim of 'the insoluble ( iflist it unit . a > 
estimated by Ins petioleum method is gnereased wlioi tin* nibl>ei # is 
s u bj e< t ed to a pirluumary heatmu say foi finer hours at C 

Kurt hr i luMtiiur for a longmy period t^nds to ifduet I he peiecntage 
The percent age of plot riu (yitrogen) in flic insoluble constituent is 
< oi lespondmidv lrdurrd, so that thr uu lease noted appeals to insult 
fi om a deeieased soil! Inlit \ of the caoutelioin *” T 1 1 1 - epe* t of heat mu, 
is not In outfit about l>\ oxidation, for a s| nti la i on ieasi # m t hr m-olublc 
pa • t takes place on heating m an atniospheie ol (,nl>on dioxide A 
sample of lubber which nonuallx \ added mils < > * N > ol nooliiMc 
ina 1 1 ei • u.i \ e !) |(> on he.it i n «_» in an foi flue* houis at I >> C «md 
20 2 A oil heating m cailmn dioxide uudei the same eondiWmo 

\ iscosm oii Ivi nmui Smciioxs. 

... # * * 

\ good deal of s\st*unatie wolk oil tills xiihjeit hm* h* ell earned 
t In on uh at Delft - T wit h the object ol eon el at mg I lie \ m os it \ of i n liber 
solutions’ with the (pialitv ot the mbbm ritliei m the law ol \ul- 
e i n i s(‘d < ond it ion \ It hong h the i* suits do not ie< old nun h pnoies.s 
m this dnection tliev comprise some obsei: vat ions of intmest t^whieh 
• refeienee will bo made. , • • 

When determining the visually ol a iiibbei solution in a n«>i d i mi i v 
1 1st wa Id v ]s( ometrr, jt had pirvioiis|\ been notvd t hat t lie sa in* sol lit ion* 
tended to give lowei irxults each tune tin del eiimnat mn was icpeated 
Tins ( et was .iscnbed to ^ change m tin* xolut ion* bioiiL'hl about by 
the meejiamcal action of drawing ^he *lupud thioiigli tin* e^jnllu1\ 
Van Hrum-* appears to fiav e* plo\ e<l ronelus'A el y tln^ tins derirase 
in \ is( o.sit y is not due to mecliuiueul .ntum, but to tin action of light 
on the rubber solution dining the oj>ei,itioii He has also sl^iwn that 
shaking the in b be r and benzene t oget her to | n onu *t e solution is without 
diet t on the \iscosit\ of the solution obtain'd \.m Ileum has abo 
repeated, t In' •fiachonal solution expel innnt s of Steven- " and t onhrrns 
the lower visoosjtv of the fiaetion liist dissolved It is theiobnc 
neu'ssary. when makii/*’ up solutions, to see that Hie mbbei j- dissolv d 
as completely ax possible. # • 

'* Inf Awn fot Rubin, ('ntfn ,n Xtf/ter Juries, Part 2, <»:t ; ./ , PUT, 110“, # 

1 he increased insolubility on boating was originally not-cd by (iladMonc and 
ill bbert , .1 Ch* )n Soc , 1 bbb, 7<>0 

■' Jnt Assn. for Rubber Cuffu in Xrf/tet Indus, Pail d* 7d lot and Pint 1, 

1 1 1-120 . J. } lid 7, 1 104, 1 2 12. 

■'* Inf A$sn for Rubber (fulfil in Xtf/ier. Indus, Part <5, bb-hb, see J., 
1017, lit) t. 

India Rubber J , lOld, 40, dlo. 
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A few expqmmmts of Van Ileum 30 indicate a rough proportionality 
between the viscosity and the bieakmg load of the raw rubber as 
influenced by heating and mastication. On the otheV hand, there is 
no direct proportionality m thu case of vulcanised rubber, although it 
is claimed 4 that a high viscoMty points to' a high coellicienf of vulcani- 
sation. This is somewhat sin prising, having' regard to the fact that 
the coefficient of vulcanisation is largely influenced by the presence of 
minute, quantities of a catalyst (oigamo puticfaclnm base). Viscosity 
of a rubber solution is, according to the Dutch chemists, a measure 
of the degree of polymerisation, and the. subject is discussed from tins 
standpoint. 31 ‘ * , 

Reference may also be made to the met hod of i eg i storing the \ iscosit v . 

It is usual to determine, «t be relative viscosity for «it least three* con- 
centrations, and to plot, a curve fioiiythe figures. Sehidiowitz and 
Ooldsbrough 33 take the .tangent, of /lit! cum* at a concentration of 
R/ as a me.isure <d the viscosj(\, while D>1 proposes to take the 
area bounded by the curve and both the axes. It, is shown that the 
tangential method is unsatisfactoiy owmg 1o flu* difficulty of diawmg 
tilt', tangents, different observers arriving a! widely varying figures 

based o'n the same cuive: Kol iinds that a number of standard curves 
n , « 
can be consti.ucted so that one determination of the relative viscosity 

at an ailjdrarv cone, ent mt ion is sufficient to place tin* sample under 
investigation m its correct position relative to t lie nearest standard 
curve. 'This enables the sy mailed "vis<o.si(y number do be cal- 
culated. 

TlIK TlIKORV OK VuU’AMSVIION AC\I) IHK STATE OlM.'l UK. 

It is well known that the state of cure or degree of vulcanisation 
lias a great influence upon the physical properties of the rubber. With 
a short cure or a relatively' 'low temperature, the rubber shows a high 
limit of elasticity and low tensile properties. As the length of cure 
or the. temperature is raised, the limit of elasticity falls, and the tensile 
strength increases up to a certain point, after which it falls off and the 
rubber becomes brittle. It is consequently of great importance, when 
comparing rubbers for tensile strength and other physical properties, 
to ensure that all samples are vulcanised to the same degree or the 
same state of cure. The state of cure may be determined by the 
measurement of: -(l) The coefficient of vulcanisation which is based 

30 Inf .l.vwi. for Rubber Culfn , Part US-100. 

M Inf As\n. for Rubber Cultn , Part 1, 111-121. 

•<2 A',,// 101 -A IQ mi nnH 1.1 OR 
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on chemical anal) of the vulcanised rubber. ( 2 ) Tin* st icss-st lam 
curve, which is .1 measuieinent of tin* physical condition of the nibl*u 
Various workers m this sphere lube found it neeessarx to fix on an 
ideal state of xulcanisat ion as a stuntkjid to whnHi other states of 

\ ulcanis.ition can be referred ‘ Tins j.s knotvn as the optiinmn. peilett, 

. • 

01 correct cuue 

The coetlicienl of \ ulcanisat ion, wlucli is the amount of ' loinbit.ed 
sul pli 11 r ” (t lut which c<m not be extract ed with at et one) < ah ul,i t ed on 
the rubber, was exhaustively m\ estiva fed b\ I). Spent e who ictentlv 
.stated 33 that “ 1 1 1 (* combined sulphur at optimum <uie in the « ase of 
III mi [4lant.1t ion rubber is a remarkably (fuistant (piantit x , etpia^ on 
t lie a venire to a ppi oxiinut ely 2 ' 8 3 " \l.>o, the xvuter Jnis said 11 

that "a fi^u r «3 for the coefficient exceeding - 1 ' n in the case of a vul- 
canised rubber and sulphur compound is an almost teilain indnation 
of ox <u-cuiing.' * • # • 

On the other hand, busing t heir 1 esiilt > on the ^t ies. s ->< mjii curves* 
Schidiowit/ and (ioldsbroucli, 1 * xvoi kill” with fi mi\mg*of plantation 
rubber with S of sulphui, tfbtained lejuies \ai\iim fiom 2 Ob to 
t St) for the percentage of combined sulphur f ol samples si 1 bps ted 
to the “collect cure” as ,iseeitame(l b\ trteil method of physical 
t es) 1 n lt 3,J It xxill be noted that <1 liuiue ni 1 Sti foi eymluned 
sulphur eoiresponds to a eoetlicieiit of a little, over 5 . Tlmst* authors < 
found the optimum cure to vary from l } 1 hoin.s at, a tenijHU.it u?e 
of ltl C •Also (). de Vries, 37 vvmking with a mix mg of nibbei with 
of uilphur, obtained liguiey from 1 foi the pei^enlage of com- 
bined sulphur for cm rectly* eaued rubbeV This rmic.spmids* to*u state 
of lure at which tin 1 specimen gives tin* ni.iunmm fi'fisde sf length, 

I h’ \T ies 3(j Jmds the optimum 1 me usuallx rfujiures 2 2( hours at a 
lempeiature of ITS (\ baton and Day, 39 woikimj with .1 mixing of 
bn of rubber and 1 ( > of sulphur, state t li.fi t h<* limits loi t he ->ul phur* 

< ontent of rub beiat t he optimum cure van between S ‘7 and l\S/. 
Ordinal) crept' gives, figures falling between 7 and I ' J , anjl 
“slab” between 1'2 and l‘G/. The optimum cine for ordmaiy 

< rej#e is about three horns oT a, tcmpcr.it me of lit) C. 

It therefore appears that, according to de (hies and baton and Day, 

" India Rubber ,/,* 1010, 52, HOI ; J , 1!>17, 02 
11 ./ , 1 010 , 35, 871, also India diubbt r J , Keb 10 1017 
India Rubin J , 1010, 52, 50.7 J , 1010, 550 • 

v ' See Annual Report, lol I, ]) 210 

u Alededeeh nr/e ^ van bet Centraal Rubberstat ion , No 1, p 5 
<w India Rubin r J , 1017, 53, 18 
j9 1017, 30, 10-20 and 1110-1110 
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the combined* sulphur or eorlficienf at the optimum cme varies for 
tvpical plantation rubbers within modeiute limits, ^ tin* minimum 
being about 2”) lass than tin* ina xjmum. On tin* other hand, Sehidro- 
wilz by h;s mathod obtains ,e much wider vanation. lie emphasises 
the fact that lie does not diaw final conclusions from tha.se Jesuits 
but- is of opinion that mi fai thev suggest that the combined sulphur 
at the optimum cure is not appi oximatcly mnstant 

ttpen<v‘° oi igipa 11 \ showed that vulcanisation as detei mined b\ an 
increase m the combined sulphur proceeds exticmely slowlv at 
temperatures below SO (' , so t'iiat months are re<pmed to piodmc an 
appreciable increase m the combined sulphur !)e \ i ics fomiM that, 
keepme vulcanised spainnen.s having a low eoeflicient (- S“i) in an 
oven at 7 ( )’ 0. for b(> hours, the tensile propeitias waic so alteied that 
the rubber resembled one vulcanised ordinal il\ to give a i oeilicient 
of t 5, that i,s to sa\, due ^nen the optimum cine fiom da \ lias’ 
standpoint. Tins alteiation m tin* tensile pioperties took place without 
any change in the eoeflicient lie therefoie concluded that "’the 
peieentagc ot combined sii 1 ph u r is <juite independent of the st.ite of 
cine ;js expressed by the position of the st l css->t r<i in (Hive No 
objec, 4 ion can be lukee to t his statement if one admits t hat the ‘state, 
of < me is eoi ie< tl\ expiessed bv < he st ress-st la m (Hive This, how- 
' (' \ e r , i.iim's tin 1 whole question as to whethei the st a t <' of < me is not 
more correctlv expresseil bv tin* coefficient of vulcanisation Tl*' 
icsults obtained both h\ de \ncs and by Katon and Day* show that, 
when t lie ' pin s’ical tests aie«mnde under tin* same conditions, the 
coefficient numbly eonesponds with tlu* st iess-st lain ( uives Katun, 
who holds that tin* coefficient of vuleahiisation and the stiess-stram 
curves should correspond closely, points out that de Vues, by his 
treatment, is able to produce samples “containing almost am per- 
centage of combined sulplmr up to but not exceeding the noimal 
flu U re obtained b\ dneet cmc ” ’The icsults obt a l ne<i by de Vues 
are therefore icallv due to an “ aeecfeiated 'ageing penod. ’ r riie 
importance of flu* “ageing” factoi w'as oiigiivdlv emphasised by the 
writer 11 m a series of vjuleanis.it ions at* the same tempeiature, *but 
for increasingly lone, jienods ; the samples wane allowed to age at 
refill temperatures, and tests repeated at intervals. The icsults of 
such tests on typical pale crepe and smoked* sheet rubber showed that 
appreciable deterioration (as indicated by the tensile liuuies) sets in 
with both types within a twelvemonth in those cases m whiefi the 

Kotl Znh , I HI 2, 10, 200 ; ,7, 1012,001. 

11 J., 1010, S72- 1 
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< ncltirimt exceeds apyi oxnn^tel v 3 3 'No appieejabh^dcteuorat ion 
wa > shown in tin* samples \ uhamsed, ha \ inn a corthciont of ^'2. 
These results lead to the < onehmofi that the penod elupsini' between 
vuhunisiny and testing should In* (onsfipt. and fiofti the r\ pei iments 
of Spem a icferred to abov e it aho follow n that tin' < nil pe i a t il I e should 
al,«.o ho kept constant (funny this pound 

Then* docs not scorn to he much doubt th.it the eoollu lent and tensile 
ju opei t ie> do not nccess.iiil\ y<, hand in hand and that a (onspleiable 
\auation in tin 1 tensile piopeities ma\ he elicited withoiil alteiation 
in the coeHioient. !h is was shown to* he t lie ease in a (aieful senes 
of ayci#iy experiments made by Spence a*< lony ay o a. IIJ12 ‘-^»nd 
will* h appeal to have l>ecn oveilookcd b\ iceenf woikeij It was 
shown that very small mcicases in the < o< ITn mil « mild he detected 
in \iihanised nihhei kept at vidinaM t empeiat Ufes own a peiiod ot 
thiee months, paiticularly in t*l m u 1 1 \ *( med#oi ovm-uned spec miens 
lh' also showed th.it excessive ina s( i< at ion pie\ioiis to mixiny had nti 
intluenie on tin* coeflicient, hut a ma i k» d* elfei t rtn the tensile 

piopeities 

It is open to (|Uestlon whethei il is possible to vulcanise ichhi'i so 
# that it will maintain its plivncal piopei ties # iimmpaiied own a^ Ion;: 
pel iod \ pi oy reserve reduction in the elony.it ion undei.u l'ivcii load 
appeal's to take place with ayemy 13 that is, to sa \ , the st irss-st ram • 
curves tend to coinr lower down on tin 1 paper, the client bemy similar 
to a 1 vyeiV me or a luyhei t eniperat n i <* 1 1 Tlns*ean he seen fiom 
de \ne [(‘suits in tin' difference between the sun* sample tested 
two hours and 21 hours after v idea ms.ft ion 

Kiom various published papers jl appeals (hat tlicid^ no standaid 
state of cure m maim fact u liny practice When adjustmy the c on- 
dit ions of vulcanisation (turn* heat , pen cut aye of mlphui , a< < elei.it or s, 
etc )> the mannfac t urei lias m mind fin* illtimih’ pm pose few wliielr 
the yoods art 1 lequired Jf luyh tensile sfienyth js of le^-s impoifame 
than ile.xibihtv and • ayemy qualities, the e.a lliejenf is kept low, 
particularly m casos where the yoods are exposed to a lelativelv luyh 
teiflperat lire durjny use, as, ‘for jnstanee, the jifher tube ol a mofoi 
tyre. In such a case the conditions aie similar to those of the aye] ny 
experiments already referred to*. In other cases, when* luyh tensile 
qualities are of liist importance, the rubber is more " fully ” cured. 
There is, therefore, m practice* no one optimum cure, but lather an 

4: Koll. Zeits , 1912, 10, 299 , 19111, 13, 2<H , 7, 1912, Hal ; 1913, 1120. 

4J II. P, Stevens 7, 191H, H73 • 

44 O. de Vriey India Rubber J , 1917, 63. lol ; 7 , 1917, 29H 
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optimum cur' for each individual artich*. (i one rally speaking, the 
optimum cure is that giving the maximum physical properties 
consistent with a reasonable life, having regard to tne purpose for 
which the goods at! requiicd. 15 

The mixing commonly used by investigators when comparing the 
qualities of raw rubber contains 7 10 of sulphur without other 
ingredients. Rubber thread is a type of manufactured rubber which 
resembles such a mixing most closely, and it is therefore of interest to 
note the results of analyses of this material recently published by 
Dubose. 16 The ash found amounted to about 2 only, showing 
absence of loading, ihe acetone and alcoholic potash extiaejs were 
low or negligible. In the seven samples examined, the total sulphur 
varied fiom 2'(>H to 3*04'/. The figure for total sulphur will 
only slightly exceed that for combined t sulphur, as it is usual for the 
manufacturer to digest the vulcanised thread in a hot alkaline solution 
aiter vulcanisation, which removes most of tin free sulphur and prevents 
blooming of the finished goods. We may therefore conclude that the 
combined sulphur in these, samples was under 3,'. 

The whole mat ter is closely bound up with the theory ol \ uleamsation. 
As in the cognate industries of tanning and dyeing, there are rival 
theories as to the clieimc.il or physical natuic of vulcanisation, it js, 
howeser, admitted by those, who interpret the pioress as a chemical 
reaction that it may be preceded by a physical change, namely, a 
preliminary adsorption of the sulphur by t ho nihher, while the 
physicists ^idinif that the absorption may be followed by a chemical 
reaction. The two schools di»Ter as to whether the change which 
rubber undergoes m the process of vulcanisation is pu manly of a 
chemical or physical nalrne. 'flu' hitler \ lew was ongmully cham- 
pioned l>\ Wo Ostwald, 17 but the exhausti\c quantitative icseaiches 
of Spence and his col la bo rat ms 1 * showed that most of the experimental 
work on which the physicists based their adsorption theory was 
unreliable, and pioved that: 

(1) The rate of combination of rubber and sulphur is mainly 
proportional to the time of heating (vulcanising). 

Various papers m the India Rubber J , 1917, hy Schidrowit l and Goldsbrough, 
de Vries, and Stevens; see J , lilt 7, 296, 3110, 1)71. 

^ Caoutchouc e( Uutta Rcrcha, 1910, 13, 9007-8 , J., 1010, 1027. 

47 Wo Ostwald, Koll Znfv , lt)l2, 11, St 

w Kull.Znts , mil, 8,301, 9,300; 1912,10,28; 7., 1911, M 7; 1912, 81 , 7Ko. 

49 Eaton and Din, J , 1S>17, 36, 19, show three curves similar to Spence’s but not 
so regular. Spence’s curves are straight lines so long as 10% of the sulphur 
remains unconibined, while Euton and Day’s show slight curwiture throughout. I 
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• (2) For a mixing of rubber with. I0‘ of sulphur, a velocit) 
eneHicient of 2 (15 is obtained ('-m* e confirmed b\ do Yru*s 10 
and offers) \ 

(3) Vuleunisirm with a knee evicts of ^ 1 1 1 j . h 1 1 1 Jf - > 7 ) compounds 

are burned with jncrcusinLj (jua at il ies of eoinlumM sulphur 
up to ,31 0 . »aftPr which further Ihm t m«* has no effect 
(( * j,, I F l.S > confirms 32 of sulphur). 

(I) Bioinination of lubber \ields a detinue tet rubrormde, 
()i,d li,,Br», but if a fuloanised lubber be fnomm.ited, less 
bromine combines, the delieieney of bioiiiine be ini' e(jui\ uhmt 
to the suljdiui present m the lubber .i-f t ombincd ^sulphur 

More recently a paper on the theoiv of \ uleamsat mu* has been 
published by llarnes on work earned out in eonjumtion with Fon- 
robert. 61 A mix mu of Faia rubber and It) of sulpj.ur.wns \ uh .imsed 
for a relatnely shoit period (30 iTnnutes at- 1*15 (' ). and exhaust i\<*h 
e xt rae ted with acetone over a pel md of tit) da\ s ; pioeres.six e reduet ion 
in the sulphur content took place, the final juodmts containing onl\ 

0 2b . Tins amount is revaided b\ tin* authors as neelivible, and it 
is eoneltided that vul< ams.it ion cm take plate without (hpnucal 
Combination between tin* rubber and sulphur# Consequent 1\> v ul - 
< anis.it ion js primarily a ph\sieal and not a chemical }»hei#>menon. 
Ibmies, however. djst jmjujshes belwven this t\pe of vuhianisat ion * 
a^d * ’ a fter -vulcanisation m the course of which 2 4, of sulphur 
enters i ato Yombmatmn. This view, ho\fc\er\ would not appear to 
be reconcilable with the results of Sp<tnee*and de Vries Tdie.uh referrhd 
to, in which it was shown that./- aftei -vuleanisat ion ” a^ temperatures 
below 80C., which involves a consrdciablc tfhanpc m physical 
juopcrtics, is accompanied b\ a trivial mi reasc in the combined 
sulphur. The main properties of raw ami \uleamsed rubber relied 
on by Harries as disf muuishinv < haiat fei jst s s, appear fo*be flu* 
insolubility outlie latter m oiyinir s ( ,|\ turf s and the greater resistance 
• • 

-ug^esf f >i i- ma\ boduetojhe f i< 1 that Spen< e 1 1 -><*« 1 >u .u-et one-ent r.iet e< I rubber 
(i <" •part depm ed of accelerator), w bile Katon aud^ I)a> used ordinar\ sheet and 
' repe which would eontain I he ii8u.il proportion of nalieal a< eeleratoi The slab 
sample ( 2 f 1A , see Kat m and D.ti’s Paper) wdl eont.un the largest piojwirhou of 
natural accelerator and gives a more pronounced curie than the sheet rubber 
(21U3), while the crepe rul)ber*(2tK'), w hicli would conlain the smallest, proportion 
of natural accelerator, approa dies most closeh to a -* tr.i « ^ h t liyc 

CW de Vries, ’Mc&rdeet ingpn van hef Crhtraa! Rubbers! at ton (1), p 21 ; ?ee 

J , 1916, 122f! 

1 Harries, Brr , 101(5, 49* 110(5 Harries and Fourobert, tirr , 101(5, 40, 130(1 
101 G, 747, 1027. 
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to reagents ,sw’h as ozon<* v He therefore rcyuids the vulcan/sed 
rubbei as tin* stable and tin* raw 1 11 1 » !>♦■ r hs th«‘ filet astablo fonn. 'Plus 
woik appears to have been ti n'de) t aken as a piehmin.n; to future work 
<iu t lie regeneration o( vul< ani^ed i u hlx'i . II \ ui< a iiisit ion is piimaiilv 
a physical phenomenon, the nnmval of tin- (oiiihined sulphur 
(rlesulphunsat ion) is ordv of seiondai. in pottanee. It is vvoith 
not ill” th.it (lie various leehunmui pioces-as at present ju use 
<lo not so mm h aim at <h vub anisat nm as t h«* i emmerat ion ol tin* 
physjeal pi Opel t les po-M'^'d b\ t h<* <olllpoUlld<d 1 11 l>l»e r previous 
to vuleaaiis.it ion that is to sav, pl.Miutv, ev enness of texture 
(Immoyeiieikv), and tie 1 capacity (when aaam siihjeited to tin 1 
v idea nisi m* process) to ha i den and toughen, the mas-, foi lie d leseiubliujj, 
the o 1 1 vi i r i a I vulcanised piodm t In this aim, modem icdaimiuy 
pro< “ssi's a re more oi less suet essful , pa r 1 1 < ula 1 1\ w lum it is i eme inhered 
that the raw mat* rial the mhbei wa J e olti'ii <ontaiiis hut a small 
piopor t ion of v u lea mst'd caoutchouc and t hat , pci haps in a " perished 
or semideeon post'd stile. \ leilainunu pime-s foi 1 he removal of 
tin* combined sulphur Iroiu viih.ino“d lubber has been i.-.-.-iHly 
patented bv I) Spence f,f \ aiioiis < hums had provioiidv b<*en made 
to tlii 1 saint' t'nd, but tlu* onl\ work of this nature th.it need hi 1 con- 
sidered hen* is that of 1 1 oi r ichtferi and K nitbt hei / ,1 who emph \ ed • 
alcoholic soda and mi'tallie powdeis Their < hum is disputed by 
Ik Alexander’ 4 \nothei piocess which is claimed to desulphurise 
vulcanised mbbej, has been patented b\ \\' Idcli, 1 ' 1 who, afbr 
nmiovmy tin* 1 1 ee snlphui. trt'.its tin* nibbei in a phenolic solvent 
with an alkaline solution and* heats the < mulsitm thus formed with 
zinc or alumir um Tin' emulsion is then ticuh <1 w ith < arbon dioxide, 
and. aft er st*t lima, tin* s<,>lut jon oi ' depol v imu ised i libber is i emov(*d. 
Hit* sol v’t'iit js reeov eretl b\ steam distillation, and tin' recovered 
.rubber ‘‘ pol\ mermed ’ be treating witlr 5 of sodium Tin* use 
ol sodium for t he improvement of low-yi.ide mbbeis was discover'd 
and patt'ntt'd some years aim bv Spt'net* It is well kn< wn that even 
prolonged treatment w it li solutions ol taintx alkalis remo\ es nothing 
but flee sulphur ; ‘he (oinbmed sulphur is "not afTetted Spence’s 
process'* starts with a piclimnmry tn*<itment to lemove the free 
snlphui. Tin* piodm t obtaim*d is dissolved bv hentinu witli a suitable 
solvent such as \\lol. and tins is then treated with an ayent capable 

U.K l*;it 1 LM.*>Sa2, 1U17 ; J, 101-7, MoG 

r> llmru iexni :okI kiiul«eluM‘, Mi// A\ \fa/t nuf />ntf , tOlo, 33, K 17 1 1 , ./ , 
101G, OiU. r '« Koll. Atifs , IM12, 10, 232 

w Ger. l‘nt 20IU0G, 1012; J., 191G, li)7l 



oUeoin hming with t he sulphur Km 1 * . » ^ lineh di\ ided anh\ drum i a list to 
alkali. tht‘ reaetmn taking * piaee in tin- picsei^l* id a \ idea nising 
u eejeiafoi him im\elt\ « > f the ^uo<.*ss » * » n - 1 ^ t ^ 1 1 1 - 1 in the use oi 

dn haj'iit - aia! -t'liMidh in the me oi i '.iih iimmg a« < ehu a < < u 
which in t In- i 1 1 1 milsf a in i ' i » mi not es <{< *\ nh a ima t i, u, 1 11 f In » >a me wav 
.is it j >1 1 mint es \ nh anisat my m the .Owe me soda t ! i a i m, undei 

nidin .1 rv \ idea ni sum conditions \s eamt n s,,da its, li ^ a n a< eeh’ia toi . 
it follow ' that f In* (h‘sid |<h in isini; aeciit nia \ a< t a | 1 1 s ow n a e. , |ei a 1 m 
In this mannei tin* anionnt ol toiubmed sulplmi \\»e inbmd Iioiii 
1 1 to 1 1 2 l>\ the 1 1 s i • i,| i solution of met die s, M |ium in amline 

the combined sulplmi was ledneed to’l) 0 . aryl a h.nd inldiei < on 

t a 1 1 1 1 1 1 L? *>— combined sulphur reduced In M 11 If is mleicslm*. to 

Hole that t lie desid jdini ;sed i iddieis. nuIiidiiiL’ that eont afniie. 1 S*!i 
ol rondum* 1 sidpfmr were soluble in ben/eiie 
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lie* Use of a i ee| e i a I o i s appeals (,, J,r wuh'pima M*uiufn< I uiei s <d 

nibbei oni poll ndi ug i ugr ed icpt s, as w<ll ,n mbbei maim hn t men 

t heiiisel \ es h.i\e been granled In enu s loi woikmg the !>a\ei patents,. 

and aeeeleratois undei hade names have jppeand on thcTnaiket 

I) S pe n< e’ 1 ’ chums jo ha\e ante ipaled tie* I »a \ e^ pab lit loi piperidine 

and also that, ol S d IVaehev loi /> in 1 1 os, „j i ne t h \ la nil Hie * t Ins has # 

called loitli a \|imioiis iep|\ Iioiii the laltel 4 ' I ’’ i n a 1 1 \ tie* me ol 

• uisfie alkalis 11) o|\ie||ll ol othel suitable s,)l\ ei.l liMN b< ell patented 
» » • 1 
J » v tie* Dunlop Ktibbej ( V, and Tw ns ,s I'he ,u < eh* i a f mg efb < t ol 

basic nnneial substances is well knovtn, but tie* gemual idea pjcviomlv 

pievading regarded alk.dis .»s daiiL’eiou aifd tie* >exls liable to 

perishing " and dei oinposit eui Twiss s^if, s Imwevei, tleit lm 

samples del not show a 'jieafei loss in stiemjth than those v^ih aimed 

in the oidinan manner. \ icfeieiue wa-j made to \laihn s woik oy 

tills subject III the hist Report fp 2< >7 ) .Kveli llllie has beefi repaided 

.h open to oispn ion, n la li i ie s i.i toming imue mto me. 

Kelei cm e ma \ lime be made <o the vuhaimimj tests made hv 
Dolt lob with an mjfanm accelerator. \n Ouyease in late of vul- 
‘anisafmn amounting to 200 .‘100 # was s|*»wn b\ tie* pen enlace ol 
<oinbined sidphui on a lubber; and sidplmi mmng eont a mine It) 
of sulphui. 'The most interesting pint of the paper deals with agc’mg 
tests on the vulcanised samples, ;uid if is shown tli.it the tendency 


*'■ ./ , IUI7, 1 is-l It*. 

^ Eng Pui 1 1 1 k < 3' ), I'm;, ./ , 1**17, ns". 
Oumnn-Zfit , It) lb, 30, 307. 
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to 44 perishing ” and decomposition of the fully or over- vulcanised 
specimens was much greater in those samples cured with the use of 
an accelerator than those wit limit* 

Vuw 'ANIMATION. 

The condition of the sulphur used for vulcanisation has been investi- 
gated by Twiss, 40 who computed the effect produced by the soluble 
and insoluble varieties. There is much a priori evidence in favour 
of such a theory, which is set out at length by Twiss in his paper. Two 
mixings were made of rubber with 10/ of sulphur, one with soluble 
and the other with the insoluble variety, and it was found that the 
former combined slightly faster with the rubber than the latter; the 
“ free ” sulphur extracted with acetone from the rubbei vulcanised 
with the insoluble variety of sulphur consisted mainly of the soluble 
modification. Twiss also drawsattemibh to the difficulty of extracting 
the insoluble modification with acetone, only Atonic 27/ being extracted 
in 10 hours from the fin\ wlcanised compound containing this modi- 
fication. Dubose, 61 has formulated a theory of vulcanisation according 
to which the sulphur at the moment of reaction must be in the colloidal 
form. This is produced in situ by a reaction between hydrogen sulphide 
and sulphur dioxide, the former derived from the action of the sulphur 
added wioh the resins, protein, etc. 

A reference may also be made to t he writer’s further work on the 
influence of the resinous constituents on the vulcanising \>f rubber. 4 * 
The effect produced by extraction of the'raw rubber with alcohol or 
acetone is much more pronounced in minings containing litharge. 
A reduction in Vat e of cure is observed e/en in the case of rubber and 
sulphur mixings,’ and is Ao doubt due to the extraction of the natural 
accelerator with the resinous matter. As regards vulcanisation witli 
fiitro-aromatic derivatives and organic, peroxides, it would appear that 
so far the results obtained are not comparable with a fully vulcanised 
rgbber manufactured with sulphur as the vulcanising agent. 43 

A very complete account of the present position of the chemistry 
of vulcanisation is giVVn by D. F. Twiss in a paper read at 1 he Annual 
Meeting (1917) of the Society, 44 and reference may also be made to a 
paper on the present position of synthetic caoutchouc by B. W. 
Luff . 64 

» J 1917, 788. 

11 Caoutchouc ef Guttapercha, 1917, 14, 9109 15 ; J. y 1917,290. 

61 J., 1910, 874 7. ** II. P Sterna, J., 1917, 107-9. 

w J., 1917, 789. J. y 1910 983-9. 
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i>v Jomtu T Wood, K I U. 

J/V *"/ «. I'm n> i, ///<-\, / /</ , \ nth nifh'iin 

i\ tin- tanning ntfliD(ri‘s the qumtifv *>l w<?rk, both ip research 
and invest ig.it ion of processes. (nntimir.s to sulk r Irom (In* wai 

The younger in ii in the two British < en*»rcs -London and Leads, 
are serving in the army, and the < lie mi Ms who ha \ e remained }> dm id m 
the v orks and laborat olies ha v* h^d t ln*ir at tiyif mu doi if fned pnn< ipallv 
to problems (nmieeted with tin* rapid production of leather for army 
ii'' 1 * and ha\ e had tie it her tame nor J in limit ion to re. id p.Jpei'* or publish 
1 1 - * \\ work. 

The principals have been conoilted by the War Department, and * 
have lendeied valual)]e aid by tin'll ad\iee 1 1 / t eelinieal matter^. Tin* 
le^ults aeliie\ 1 <1 lum* mil parsed e\pci tat ion', and Loth the {hitisli Aimv, 
it n* 1 manv of the Alin'd troops, have 1 been supplied with boots and, 
equipment of betf.er quahtv than m any previous war 
* 3Ie turn should also lx* made' of the va'jt quantities ot sheep leathei 
wliieh }j 1 /e been t urm d out for jerkins for the winter. 4 ml f<u aviators’ 

< lot hi ug and gloves § * * * 

• 

pKicinKvnmv Pitocnssns 

Picscrcatton ami disinfection of hides and si: ins Joint 1 egulal ions 1 
ha \ e bt'i'ii drawn up by tin* See retarv of Agin uifure and tin 1 Sc*< rct./rv* 
of the United States, governing tin' eertifieal ion and disinfection of 
hides, Meshings, hide cuttings, eke, for entry into the United States. 
The ruvular of tin 1 Treasury Dc'partment (1^1) d(>, 7 T 1 ) rontam.s 
the** regulations, which took* effect on January 1 st, 12)17. 

A Seymour-Jones* continues his work on the sterilisat ion and 1 unng 
of dried hides, especially with reference to anthrax. He states that tJu'/* 
Sehattenfroh process of sterilisation (see Annual Repeat, Vol J. p 227) 

1 7 , tut 7, :«) 

* * Reprinted 111 fie* lion, ./ of Tuoh Jous not J >< 21, 1010, }>p SSt-Ss7 

1 J A L C A , JD1 7, US , Cod (London), 1017, 121 

Z 



354 REPORTS OF TIIE PROGRESS O# ^PPLIF.D CHEMISTRY. « 

damages 1 ix* hbies of tin* skin, and moreover would not be practn a^ilc 
in tin* hands of ignoiant natives Tin- etheieiu y of tin* formic-men ury 
process (us been proved m pr.K't k e, ( and it is suggested tliat tin* Covern- 
nicnts ( on< erncd should foibid the mipoit.ition of hides and skins 
unless (l) thev iu vc been submit t.d to tin' ordinary “ wet-salt mg " 
process immediately aftei flavine ; or (2) >f < uied by drying they have 
been (onvcitcd back to the “ v\et-salte(l ” state by the formic-iueicurv 
process befoie leaving the (ountry of export 

A. fra h horn; W N. Here, and U A. Kelsei 1 * * * jmblish immunitv 
studies on anthrax xeium, and give results ot methods for its examina- 
tions, and also the results of ex'peiiments on animals. In many cast's 
death was^pievented. ‘ 

The meeting of th< k A hC A in dune, 1 1 > 1 7 , ' * at \tlantu City, was 
devoted to the discussion of anthiax. The lollowung papcis were 
read ' '' AnthTax,” A S I toss , <k I’raflne and T’heoiy of Tiontmenl 

and Diagnosis of Anthiax/’ 11 .1 Ci’isbie ; “ 'The Nature of Anthiax 
and A nt i- A ii 1 1» » a \ tScnini, A Ikukcr lliteh<*ns , “Anthr.ix and Hide 
I hsinfei t ion/’ Van A Wallin; “ Discussion on Anthiax." 11 \\ 

Ifickman and others. 

Tin piactiee of bunging together a number ol expeitson the same 
subject is an e\< ellenCone, and bungs to light matters whu h ot hcnvise * 
would remain huhlen fiom the geneial j >ul)l ic Our own soi let ms might 
take pattern bv it 

Cseful directions lor the tieatmcnt of anthiax ait 1 given by 0. 1/ 
Obei fell.* 

At the* same meeting A Ssvimun-. Join's icad a paper on the future 
of hide suppl\\ pressing lor t In' im prov t'd prosei vat ion of hides import cd 
from foreign count fit's, 'l’ht'rt' is no doubt that skins preserved as lie 
suggests (bv tin* forimc-mi'rcurv pioeess) would lie better lor the tanner, 
and the risk ol mice! ion bv anthiax would be avoided It does not 
appear that much can lx* done until tin* Oovemments of tin* chief 
importing count lies come to an ngieement on the matter, and make the 
system of pieservation « ompulsory. 1 

A paper by 1\. M. Chapin 7 on the chemical composition of lime- 
sulphur animal dips, is ot interest to leather manufacturers on aecMint 
nf the explanation given of the reactions which take place m tin* 
''/reparation ol lime-sulphur solutions used m initialling 

1 ./ f m, R, s , mi?. 8, ar . ./ , rat 7, suit 

'•* J A l, C 1 , Au^isf, 1017 

" / L V t , 1017, ol 

- C.x. Ihpt Aon, Hull No 17,1, l OK) , ./ , 1017,241* 
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Itijfl'thl' hnouujc X. Flame] 1J gi vr-i a irndul general ie\n*vol f hr 
\ (lions pioirsS'S piopoSrd Ifolil 17bf to t ll < * [)lrM*||t tlllir for lessening 
thr tnnr of (anna^r in thr piodm tion oMr.iflmr Tim general con- 
* 1 iision aim rd at is that lrat Ini* rapidlv t a iim-d. by means of veritable 
tanning lnatriials, is Aot equal m quality to leather tanned by thr shAv 
proi rs.s. Ilapnllv tanned leathers m grnrial contain a larger (m*u rntagr 
of \fat n-so] able mateiinl than those nioir slowly tanned although this 
di I terra* r is not distinctive. 


' 10 I'm tsopiit, I'V| ./ ># ]M17, I *»! 

' J [',!■, 1/ <> Issue , 1 ni 7, 1 17s ,J , 41*17 7 

1,1 Foi ,i dm Ussi.in on the suhjei t , and ri'tonios to pnniou-. jiijier-, s*i* J , 

J < » 17, otiti 

11 “ V pi I'jio. dr- acides f.n tuples <*t tnif \ 1 ejufs ” (London), 1010, li U 

U(t i,,,i ties Scifut’t ',*1910, 7d(), ././ L C / , I !M 7, 1 Id. 
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A valuably pape*r on cl ruin tfumagc, containing many ptactii#il 
wrirjkles, bv Oskar Kiethof, 13 lnduelcs a table showing the degree of tan- 
nage and per cent, of hide suflstar* <* in different standard tannages. 
When properly < lyitrolled the tensile st length of drum nr tumbler 
tanned leather is fully e<piaj to that <»f pit tanned leather Procter 
also lias shown that a veuv high p< r< entagq of (piiibuiod tannin (degree 
of tannage) actually reduces tin * breaking resistance. 

F. A. Coombs 11 gives an a.eounl of comparative sole leather tests 
with Australian fane barks (see Ann. Bop , voh f, 191(1, p 210), and a 
comparison ol these with wattle barks These experiments were 
carried out on one bide, th^ butt ol vim h was cut into eight pieces, 
a diagram of tin* method of cutting the hide being given ThcVosulls 
show a higher leatleu retyrn for the pine bark tannage, probably due 
to the higher acidity ol (lie pine hepnus The leather also resisted 
water penetratibn better than tin* wattle bark leather The authoi 
suggests the dr.Vwmg up of .i standaid e\permu*nt.il process for tanning 
heavy leathers based ontheso trials, lie eonsideis that sue h a process 
must be a niimatuie reproduction of the commercial process 
• F. A. Coombs, F. Aleoek, and A St ell mg 16 have* also given some 
useful Comparative tests ,on sinulai line's with mangrove 1 and wattle 
barks.' 

Kiel hr»l 1 *' publishes a series of useful tables showing the lelation 
between specific gravity, |>er ee'nt total solids, and tannins m < he'stnut 
extracts and hemlock balk extracts , 

M. C. Lamb 17 discusses the' cause's of Jhe deter mruBoif ol h'athei 
used in .gas meters, and gi\c!i specifications for the manufneture of 
suit able' leathe'r.s for 1 1 us» wank from F I . , Fe'rsums, seini-chiomc tanned, 
and ]mre chrome*, tanneil sheep e >r lambskins. 

F. Nibonl 18 gives u list of e'igbt different tanning muteuials found 
i ju the* Belgian Congo 'The tannin content vanes fiom 12 to 28 ' ; 
lift consuh'rs that, some* of the;se eemlel be* e. onomicallv used m Europe 
('specially if dry extracts ol them were made in the Congo 

Other useful information with regard to vegetable tanning material 
is given in tin' followi ngopapors : -- 

Quebracho Extract Manufacture m Argentina and Paraguay. 
v Board of Trad.* J , Fe'bruarv loth, 1017. J , 1917, 22b. 

" ,/ A LC I , 1U| 7, d22 J , 15117, !>.w 

11 Cod (London), mtO. 205 . ./ , mt<>, 102S r> J , 1017. IMS 

"■ Cod (London), 1015, 2.12 Coif (London), 1010, 2 IS , J , 101 (», 0S0. 

Tsot(> •un* quclqiio* nndn re* OinininOs du Congo Ilol go , po?sd>ilite do lour 
utilisation on '.no do l:i t:d>ne:ition dYxIraits teas. Cod (London), 1010, 257 
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* Tanning Materials from British Malava, ('lumber of ('onun. J., 
March, 1917* J, l!u 7, 317 

I ndian Sufnac, Bull Imp Inst*, I’M*), 14, IS2, Poll (Bond), 101*7,2 

Indian Sumie Pur.in Singh, Ijid ImreM Bull No. 51, l‘U(> 

-I , I’M 7, 50 

The Wattle Bark Indi.Mrv of Natal. Bull Imp Inst , 14 No. 4, 
Y.m J , 1 ! M 7 , V'^ 

Taiwad Bark as a Ta mu ng Agent . D B lama ve, ( 'nil (Bond.), 
Ill 17, 12b (A verv full a< count 'Fins hai k,»< '«nwn <*<u iculala, 
along with Babul and mvrabolams, form the (hi t tinning 

materials used m the fanning of JviM J udia Bud 1 » BM7, 

• * 

M5 

Babul Bods a » Ta mu ng Matctial. Hull ^ Imp Inst , PMb, 14, (112. 
d , i'M 7 BY.) 

Indian Pore -a J’rodui M* ,11 S, Beamon Leettire at the N>c 
of Arts d,B)J7, bdl * * , 

Blulippi nr 'Fan baiks V () (Jana Bhdjpp. -B Syi , BMb, 11 251 
1 , l'M7, I 10b 

Bnpiois t loin the sulplu t c i 1 4 In lose j iroi css of w'< aid pul p ma nu fact ur* 

■ re put- on (I,.* market, under vaiums names * sin h as “ spnn eTxtraet, 

• he tanning properties ot which are doiihtlul, but whnji a< t as filling 
materials 1 n sonic cases they are used to adult- late genuyic tanning 
extracts The process of uunuf.u t lire <*( wood-pulp is described m a 
paper hv Allan Smith. 19 • * 

Tin detection ot wood-pulp m cxtnw ts and leatluy is dealt with by 
U \]>peliu^ and It Shmidt, Be<?ir r Fe< h Itundsch.iu, *1011, 2 ( J, 
\bstraet ill Poll (Bond.) 1 1)4 P, 2HH. * . 

J. Baesslor 20 has examined tin* tannin* content- of green walnut 
shells Tliev contain 22/ of a tannin whnh, though sensitive, is 
usable v ’ x 1 le recommends the collection* ot these shells for leatlyi 
manufacture. 

A. Se\ uioiir-.l ones 21 outlines a pioM^s for the rapid tanning of 
sole leather. Instead of removing lime b\ the mspenders, it is eifliei 
l^mtralised or removed by sodium li \ pouilplir*- The hides are then 
immersed in a neat extract, tin? tanning will be completed in about 
10 days to a fortnight, after Inch the hides should be laid awa\ in ^ 
strongjbut diluted lipin*. In this way tin- whole opeiation oi tanning 
may be < ompleted witlnn three weeks 


14 J , lino, gsi 

- >u Ijvdt rh Hut R n i/ <f n ch a u , 1010, 8, ISO, ./ , 10J7 
jl ./ Sor Leather l'i Cht ui , 1017, ~ 
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( hi fun ntuft . s A t'!ia-(on (hapmaid 0 | lubh-du - a \ - i \ i n.t - i est i n^ 
and \a!uahlr i.-mmu h mi ihc.ni ( uirrm r m< 1 f a 1 n 4 < - 1 . « *ol hi*di 
p i * i ■ lit < i ^ oi hsdiota.boim In '-onm lidi oiK \ < i e i on-nh (able 
,juan ( ilir,s ot n i i -.a ] >< > u 1 1 1 .i 1 »! - * hvdtoi a*i ho^s, w p h \>n Imjh lodinr 
valms, in i ur l nh -s all tin 1 < on • . 1 1 1 f ^ ol sin h oil- an d*irimiTud, 
<ms 1 1 1 1 r h I had to thr assumption that thr oil was aduh *atrd with 
i itiiio t . < 1 oil ('h.i|»inan hi' e;i\ru thr n.nur j • i n t ■ nr to tlui 
!ut hrrt o u n known hvd i o< a t ho;* and :>u i ^ I nil d *t a d - » ^ it pt op a t n - 
V point nt pnrat. impoLtaiu -• to thr analvsf m that it- would appear 
to hr dill u nil to r\p! vS a d i 1 1 1 n 1 1 opinion as to w In t In mi <j\\ ru sample 

* o n s i s t i)i ,s|i iik 1 1 \ r i oil o r 1 1 1 o t 

F mi Ann// ]>} ^ M (' Limb and \ II ii\ \ '' haw examined 
' I at 'j; 1 nu ni hrr ol a in m d and \ rp t . 1 1 1 ! • • pi « •< |ir 1 s us d in t h nmli i n^ 

■ a I cat hrr, and sup a; t t 1 1 ai n st a i id a l ds v l « | u H 1 1 y hu tin 1 | >r<*d u< t s. 

1 ; ‘suit s arr r| \ i'll hu blood a I hi i men, 1 1 mb nm a Ipi n ^mn (Mi'll anth 
<fu imfa <() pun a< a« i ■ pum tiir.f ol and t : » - « in 

* T K Murra nt ‘ ’ piw- an ai < omit ol ‘ ^laiin on I • . 1 1 h < i* mrful 
1 1 »r tin idrnt ilir.it ion ol di Ihuml skins m pi i nta d •ondition 

Sul f>/io,iat<’<l mis Thr u s r ol tin* r^.tiK loi I a t d i < p m II I ) a Mi a- - blither 
i ni l rased dun up t hr past Pat but ow i nu 1 o t*h r i in i ni i up "< an it \ of 

cast nr oil .i vanrtv oi ot hrr oils ha \ r brrn lord w hu h m tna nv pimp 

have not. r i \ * > j ] mu h f^ood results as ,siil phonat <*d ea-tor ot! # Imrthcr 
iri< n asipr adulteration until mineral oils and ammonia -o,ip- has i aimed 
t a nta rs and li nislm is to pa \ nnur at 1 r nt i <;ti to Ur anah ot ( In ~r ‘oils 
Thn Inis brt»n the ( ;im' r-jiu inllv m A mein a, u In ir veil \ a I liable work 
has ben done by a ronnnittrr of thr A K (' A undei tin* < hamnaiisjnp 
of.W K Also p 33 1 * 

One of tin* points broil id it ouj m that # t Ini'* m no w II r» < onnizrd 
method of det ern lining t hr soup r of t hr oil I j oui w liu h .1 sul phonat < d oil 

« 

Cull (London), JO) 7, I'M7, lo_m 

'• ( h > h> Sm ' T> n,!'- , I'M 7,111,7., or;, 42, .lnl , / , l ‘ » 1 7, .VM, 002 

* a./ Sut Difti s tnnf < nfouriA'., 1UI7 33, 1 '» , ./ , p » 1 7, -M J 

12 L( at hi r World , Do; 1, , Jim 11, l'H7 

53 ,/ A L C A , lit 17, -M>, \ UK 
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| I ' f 

has boon mae/e If a mixture, of oils sulphonated, including an easily 
Hu/phonated oil, such as castor oil, and one more diilicult to sulphonate, 
and then the neutral oils separated, and their constants determined, 
the pr<*^en( e of cjjstor oil is not, apparent, blit that of the other oils is, 
and wrong conclusions would be drawn from such results, Alsop’s 
report of tin* 1017 committee for the analysis Of sulphonated oils should 
be in the hands of all chemists interested in this work. 

R. Hart, in a paper on the analysis of sulphonated oils, reaches 
the following cbnelusions . - Turkey red oils and similar products are 
completely saponified by N/2 aleoholie sodium hydroxide 4 . Alkali 
combined as soap (an be <1* termined by titrating its solution Ayitli and 
in presence 4 <_>f mcthvl orange 4 . It is feasible* to calculate the combined 
S( )| from the 4 increase 4 <<f acidity du< 4 to the 4 splitting of the 4 sulpho 
group Rased on these* fundamental points a rapid method has been 
developed wherebf sul peculated oils, < ;?n lx 4 analysed for fat, ammonia 
and eaust le soda bound as soap, and for sulphiirie anhydude 4 in the form 
sulpho-rin noh^(i acid < 

Quite recently L. (» RadelifTe and S •Wedofski 84 have 4 ])iiblishe 4 'd work 
* on th( 4 sulphonation of fixed oils, with spe< ial reference to the* textile 4 
and leather indust ries This paper contains an account of the discovery 
and constitution of the “ Tifrkev red oils,” together with details of the 
( experimental work carried out by the authors to determine the constants 
of the. fatty acids resulting fiom the saponification of the sulphonated 
oils. Data are given of sesame 4 , cotton-seed, and olive* oils, which 
appear to show /hat the most easily sulpheVnateel oils are those contain* 
ing oIcm or oleic acid, and that the products of the reaction after 
saponification sontain lactones and hydroxy-acids. The tables given 
are too extensivo to be quoted here. The whole paper is a very valuable 
contribution to the constitution of sulphonated oils. 

R. Kobert and W. (*reu ,4 l 35 state 4 that indications of the strength 
and action of commercial Tui key-red oils (“ Sol vines ’*) can be obtained 
from expe'riments with blood corpuscles. On the results of their work 
they propose a method for the biological valuation of those oils ; among 
other things it is suggested that saponins .could* be used as substitutes 
for Turkey-red oil in the ta'nning industry. 

0. Rohm 36 patents the use of castoi oil sulphonated just sufficiently 
to "remain soluble after neutralization. , 


« ./. Sac Dyrrs ami Col , 11)18, 34, 22 ; J , 1DIS, 157a. 
35 Coll , 1916, 261 ; 1917, 91. 

Kng Pat 10366H, J, 11U7, 11 \\ 
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I Nindland 3, patents a # composition for linishmg %ind diessmg 
^-'tther for furniture lr tonsists of tliy.v jui N of each hard divmu 
{ lactic varnish, J 1 1 < ' t h\ lat ed spirit, find petroleum, one part of boiled 
li n ^ t>t 'd oil, and six .parts of benzine or }#i;zol. Ihgm^its may he added 
as < lo^ii i o 1 The composition inav aNo be* used for tin* renovation of 
old and worn ] < *a tl h is * * 

[1 r^/e pmthirts - Amern a still leads the wav in the studv ol the 

I eonomn al disposal of tanneiv wastes and sewage 1) ] ) Jackson 
and A M. Buswell 3 " mv.'stieateM the suhjeet from the point of view of 
prevention of anthrax infeel ion of eattUdue to the piesenee of anlhrav 
haeilli gi the t..innery diluent. In the eoiTrso oT their i nv gst mat gms 
t lew obtained valuable i nfoi mat ion on t lie value of va i ions d i^nf e< t a nt s, 
sulphur dioxide, ealeium hypochlorite, and (filoiine In a dis< ussjon 
<m the above paper it was stated that, b() pails of chlorine per 1 000,000 
lal](‘d anthrax spores suspended i«i the tgener.W eflluent of the tannery 
1-npiid chlorine was found to be much more ellicient than bleaching 
powih'r 1 lie amount of rliloiine used was .-sufficient toVombi ne with 
.til the <>rga me mat ters, so that rto free eliloi l ne was foil ml in the ell blent 

II II I lonmioy 39 gi ves details of sewage disposal plants at a tannery ol 
^soh‘ leather m \ irginia, and at a harness It at Mt tanner v at ( inoiunal i, 

°hio, and also part it ulars as to the disposal of the dudee I he 
following tallies given m the paper are of general inteiest . « , 


\n\LVsi ol' illi: 11 \\V A Nil Tki' VL'KI) VVasu s vi rig: Ta^nkkv 

ihi; Dufoiu) ^ka'lukr Cu’inNV hi imy, Va. * 
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* K Arderu ll> ;u\ account oL experiments made l«»i t nc Ivivei 

Committee of t ho Jl.tnehcster Corporation on tin 1 activated slud<j 
process of sow. pm* punlieut ion. in ivlm h he allows that, contrary to tl 
opinion formed us the result of earlier experiments when working wit 
strong sludge sewage, the rnainten.inee of the activity of the slud< 
is not dependent on the stage »to w'lncli nitrification is carried, 
would appear that the cost of dewatering and drying the sludge .will 1 
more than repaid by the value of the resultant dry sludge. 


t0 J , 11)17, 05 Sec Report , 1910, -37. 
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\* Harvey 11 yives a i , (iniiM , | .urmtm ohtiie m ‘thuds ji*ed f . > r i h » 
analws of t.inncrv wasted for dm* as manures at the South Eastern 
Altm ultnral (oll^o, \\ \ i* * * 

A fmther paper on the t matment ol t^nnerv s, wa i je*bv < L. iVik 12 
L ( i\i's a >iimi)Mrv oi insults obtained in Wav H0I7 l»\ the I h a 1 IkkI 
of *i 1 1 m«* uT .it ion * * 

M (' Lamb 11 has hroii'iht t o<_r. -f her \arious propo-.ds md m 'Imds 
for tin 1 utilisation ol innihiniii il aim’s boot- One ol ! m piopo-.ls 
)- to (lit tin* Ii at h< *i into -mall* [no rs, wIihIi aie th n 1 i\ <1 with 
asgtUalt bitumen and limestone, and iis, d (nr I.iviikj ftm - ; i > i «. ol 
ro u t ' (parent bv S Rrouuh ol 1 1 ind-v oi t h* I'MiI) S i< ii .i.omd ;s 
jiiot- resilient and tameless than tie' ordmiis mai-idam ion! 'lie* 
lb ids r>oaid ate now 1 1 it < l est i mj, t hem sol \ e- m the ill Dim and it is 
UK. bailie tll.lt the | U o( ess Will be Illtlodueed into pl.ntn I'hom a 
() i iiik al point ol \ lew, dt\ dis«h| , f n i,iii *of t h* I ath'i m «•' j • t e i 
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tiua In neiy com bin mu instead of < onip 'tiny amorimt thenis.'lvi s 
Avaiaiical Methods \\n ( 'hemisihv. 

• i 

T.Vre has been no strikin'* advaiKc in the < h^nnst! y of tannins, 
or m new anais tieal met hods, mih e tlie last r< j»oit was w'ritteri, but a 
uoo<l deal of steady, Useful work has be>*n done on present nut hods 

I). M< (’andlish and J. A Wilson 11 rt ]>ly to the ( ntu isms ol J I < » . 
l>ennett on their method for tier determination of alkaline sulphides 

* Colt. (London), 1H1H, I At 4 ./ t.L f i , 11*17, tJJ 

45 in 17, JLsn 

44 J A L C A , II, Dee , lUJO, Coif. (London), 1H17, 10, J , 1017, f h t 
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in lime liquor-. The problem of determining accurately the aiifount 
of sulphide in 1 1 me liquors lias never been solved to the satisfaction ot 
all < oih rrned 

Benin It 1 ' continues the (hsi irwon on McCandlish and Wilson- 
method \see Ann. Ucp., H’10,.1, 229). Jle ])omts out that the stronger 
the limes are m sulphide, the weaker t'ney are in lime, heme in sue h 
liquors the tendency of hydrogen sulphide* to cs( ape is greater. 

For veiy small quantities of sulphnhs, the method oi W. A Drushel 
and V. M Klhton 10 is suitable. Tin.'- is a coloniuetne method based 
on the liberation of hydrogen sulphide, which is absorbed by lead 
acetate pa pm » 

Levi and ( hi hmaiiii 47 estimate the total sulphur in leather by, 
prci i pit.it i ne, as barium sulphate after the organic matter has been 
destroved by boiling the leather with a nrxture consisting of potassium 
bichromate ho u.nis, yater dot) i; c ; and concentrated hydrochloric 
at id r>() c t 

II. <1 Be*, met t 48 g ves details of methods employt'd by him for the 
analysis of limed pelt. In determning the total alkalimU, the 
hydroxides and sulpln drates of calcium and sodium, ammonia and 
organic bases, arc ext meted from the pelt, by means ot a 3 solution 
of boric acid, and are then titrated with standard acid, using methyl 
orange* whi< h is unaffected by the boric acid and by hydrogen sulphide. 
Details of 1 he mode of estimation of ammonia, sulphide, soda, lime, 
huh* sub-tance, n,ud salt, ary given, lor which th«* original paper must be 
consulted 

1 1 1 1 Bennett 19 has determined the aipounts of nitrogen in keratm 
from various. sources 1 . No difference' ,was found between the keratin 
from ox-hide of various colours, or of tin* two sexes, or at different 
sea-onA oi tli* year The mean pereentage of nitrogen was 1(>*3) . 
Keratm from dog hair (white fox-terrier) contained 17*2 ' N ; that 
from goat hair 10-7 N ; from human hair, woman 1(> • 1 o N, man 
1(>-1 N . from linger nails I (> - 1 N 

Tlic Ami'riran Leather Chemists' Association 60 have published 
then ivvi-ed oHieia 1 hicthods for the gnalysD of vegetable materials 
containing tannin 1 * 

In a verv useful review of developments m the analysis of tanning 

4 ’ ./ s / T r . 1U17, a, 

4> Lrt, ,/ Si , , mm, 42 , i.Vi ./,mm,927> 

17 J .1 /,.r t . min; n, mo . ./ . min, 1071 
^ ('oil (j.omton), mm, u~i , .7, mio, ot 7 > 

v,> V oil (Ionian), 1917, 101 
w A LC 1 , 1910, 11, 7) 10-7)70 
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nmt^rialsjH <1. Bennett’ 1 discuss th^ollicial method of tamuuaiuh ms 
from the point of view o[ a n adsorption phenomenon, deta nui\m,u) wit h 
In ,1<* powder, lirir^ a cast* of suif.u e a< tioip and subjei t to the oiduui,v 
,id"oi [»t ion law. * • 

As a result of t Li<" dm m^ion it r4 u<\ju luded th.it 4 ho hide powdei 
prm^s would 1 >.* yieatlv linjnovi'd m both* om oida n< ■ and ?k< uraev 
li\ the adoption of tho* following nmdilieat unis . 1) t animat ion of 

mfiMons of onlv half tin* strength now used, t c , of solutions < ontainmg 
ii *J of tannin approxmiateh instead ot ()•} N« ut lalnat n >n of 

,■11 .unlit \ of hide powdt-i Indot* i linmum:, and tin moph>\ m nt, nf 
tin- mom basic .salt ( r_.( '1 ■(< )1 1 ) s tor < l.mipmg puipos.-x tlnm obtaining 
i mnst.mt acidity of tin- hid*- powder, m.»inl\ flint f<* non-swelling 
"unis Tin- st a inl.ii dis.it ion <>1 huh* powdeis b\' t In- d ; 'inunation of 
frlatm- ,sp< -( i I i ( - surf.n e, and tin- uni ph>\ meld ot a <<>nstant .nine 
wrfaee i n ea< h a nal\ sis T 1 1 f - usp of •> urnis « >1 hub- po\\ dur of i lu ! vpo 

now in uso i n.-tead of ()••> iffni^ »I n o ^u‘ial. # t o ini* that. quantity of 
huh* powder, wine li is app 7 o\imate]\ 10 urea ter thin tie minimum* 
amount necessary to det.mnisc a 0-b> solution of "al!?>ta nun- acid. 

As a fuithur rusnlt of tin* dV< t-issum. 11 lien nett i omnium tlu-ru is 
fit th- hope of cl^ingi ng tin* adsoi bunt , si m u subst a n< us w hn li lia\ u been 
jiroposud as a substitutu, mu li as oxides ol (oppui, alnmi nmuf! luad, 
and ni< kel, detanilise by adsoiplmu rather’ than bv fit ‘inn al .ulion, 

"O that t Ik* errors are innuli tin- same as with huh* poud: i , t 

# The testing of hidt- powder is dealt with m tin- repoi* of t h * * linh- 
bow dur ■ . in fm 1 1 ui- r ’ 2 , * 

Thu question of the <*llu< t of hard waiters on tin- Atnniinj otom-.-m 
has recently received reijewvd at tent ion t n Anu-Tua It m v\< llinown 
that in laboratory extractions -of tannimr mateiials wash liaid water 
a si-nsibb- loss of tannin occurs. Tin* Mibj--< 1 was uxhavmt i \ <-|\ mated 
by Xilioul and lus collaborators m scvci.il important papei* J and 
!us results have recently been (onfirmed by lx S In II, 1 who finds, 
that tin* carbonates in the water an- the Min-f i ainu nf tin- loss A 
i ommittuu of the A L C A have now issued tlu-n repoi t,'" gmiiir tin* 
K-sult of a senes of comparatm* extiactions with distilled wati i and 
with* various hard waters, n:> wdn< h the « ondifions \\< u- deM-jin d so 
.is to be approximately analogous' to tlioM- prevailing m t miu-iy 

('nil (T onr] >d), 1U17, •*> — , M # 

|J Coll (London), iMiO, 1 *>") 

-i Hull issue ‘!< S ('him iho.p 17 Sin 1 , IUO 1, 18, I s ,, J_- s<< 

*i . mm, it Kir, , nioy luj, nr>:. 

: 11 La llalh attr (in, s An" 1U17.7 1U17, 1LMJ 

13 J A L V A , 1U17, SCO , ./ , 1U17, 1 o “U 




prat tire. TIk- mmeral consensus <of op mon ]>y the individual’meinjbers 
of the tomuViltec us to tin* cfmtlusions t ( o be drawn from t Ho tabulated 
nmiln mdnatts a smous doubt, a.s to anv dost Tin tion of tannin by 
lianl water as used in |>ru< t n e ' 1 1 1 \v<is shown, however, that salt 
hud u di t rum nt'.Hl (that in, t^S < * lea< hi iui, and tha-t total solids have 
moje e 1 1 1 m t t ha n temporary haul ness This ma\ well be, since at the 
temperatures used the (aibuti dn>\idein tin 1 water will be uiven ofl 
and the < arbonate- prooi |>i 1 at o< I The colour of tin* infusions from 
the hapl water wais d.uker than fiom the distilled water, and colour 
tests oil dieep skm were i e« Id < r with haid water than with distilled 
water In the dismission wh ,,, h lollowed the leading of tin* lejiort 
Mr Smai.t '-aid that, ’in a tVilain tannerv it wsis found that 20 more 
baik was necesm \ to tana m ven tpiautit v of link's wdien the leaching 
was done with haul waiter thin when solf nver waiter wa-. used it 
would a | > | m a i* limn this that there uie still some unkimw'n la< tors m 
the | u obi e 1 1 1 , whuli probably III Her-' m ok li tunnn\ :>u 

The impoitant (|iif*stlon of the deteiiliin.it ion of live siilphmie 
and in Ie.it lu*V has received attention ml Amenta b\ a committee ol 
(In* \ L < ' \ , t In* nn*mb(*rs of whn h ea'med out. a sei ies of emu pa rat ive 
trials with the \\ uensi h and Ihoeter-Seaile methods The results 
indicate that tin* \\ uen'keh method is linieliabh* ,ind lads completely 
in t lie ^reseuu e ol magnesium sulphate, wdueh has no e Cleft on the 
Iboelei-i’carle method: the latter, howtwer, dot's not. jiive rt'liabh* 
i emit s in the presmiee of iron, aluminium, ammonium, and cliroimu , ml 
sain 

\ tpiiek and rt'liabh* met hod for the detection ol neradol in leather 
is needNl ITiloitunately botV) Ticradol air.l sulphite cellulose eivc a 
pret ipit.it e wain flu* amlim* test (Pocket Hook, p ofi) Most of tin* 
reactions which" have been proposed lor the detettion of neradol in 
leather either an* not siilliciently {sensitive or art* inteifercd wutli by 
♦tlip piestMice of otlu*r taifninur materials. K Seel and A Sander 08 
«* i \ < * the following method 

* 20 a'lis ol the leather tut into small pieces is boiled with 200 c.c. 

ol wain f*ii* 1 -V20 miMites 100 r c. t>f_ the ‘hot fill i*r<*cl solution is 
treat et! with a miKtuie <>f etpial puts of 10/ formaldehyde, concen- 
t rat t*t 1 h\ dioehltuae acid and water, ' ,u ,;md boiled for 20 minutes under 

■" /. r n , mi r Oct id 
./ .*/ /,r./. mi 7, :i 1 1 

,s /. tni'h II Chrm , 6, ;UT>. ‘.m , ./ , 1010, 10 -\s 
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^ * 

ivilux ^'ondenser. After cool^n*!, t )u* solution is iiltored ami nm* 

< e. rifra’ < >1 and tested as follows. . » 

/,/, |f\dro\^a/o reaction. 5 < c outlie com ent rated solut ion # is 
mated with e\< ess of alk'alr. cooled with ice, mixed with 
■ hout half its \ olunii' of ahol*o^, and thiei^or tour drops ( ,l 

,i solution ol dia/otised yeami nophenol added. \ blue 

• oloratKUl indicates the ])resi*!l( e ot mu. idol |). 

i 1 I mlophemil reaction o < e. ot t h ■ aho\ e < him cut lat ed atpieous 
. Atraet ol the 1. Miller is treated with .1 diop ol '•olitfmu of 
. im h \ d l oeldoiide of oh met h \ \-jt- pile n\ lemalia mi ne (nhtained 
li\ redmtion ol melhvl umiio') The nnxtiiie m made 
t < | k a 1 1 1 i e with caustic .soda, and ?i eat eel with cm,- or t^\ o 

diops ol a ,"> solution of potassium lei i n \ amde t A blue 

• <>l oration i min a tea f lie presem e ul n’jadol 1) 

Fur dm (I tec tion and di lleivnt lat ion of \ e'jet a]>!e ml s\n(hetie 

: a n 1 1 1 n - -ee also Laufmami (( 'hem X<*it , 1‘*17’41, ‘27.5; J , 1 hi 7, > I 7)^ 

• 

/Vo/ won/ thnttt^h// ( t Mu1e a number of in poi I a lit '< out nbut urns 
1 1 a \ . I* < n made to this d i \ isn m dui i nu the pa 4 \ < a 7 , the turn bea 1 1 m_i 
of wimli mi practical taiimnu m not. yet clear, then* r>, howevei, no 
possible doubt tint Mich work will in the injure < nable us t<V m. ike 

pro'jo " far uieater and with imne -aietv than in t he past Foxier 

and has pupils ha\e recentl\ shown that mmh which h,as been 
attributed to the Sill fa<v-u< t loll implied 111 the name ‘ capillaiv 
C heinis . e 4 s really subject to more yem-rat laws.,atid can be lully 

explain*.’ b\ mass action, elec t ro-c lienm al attraction, and osmotic; 

pressure 1,0 ' *> 

J| It Procter lias i>i\en a nt -i a 1 revic w oT the cc’loid chemist i\ 
ot tannine in the recentlv Issued Ib’port. ol .the KrF'idi Association. 
The review is accompanied b\ a complete 1 bibho^ra ph \ . w/li< h will 
prove of the greatest u-e to all chemists, m>t done tho.r enyao<d in. 
tannery practices The review is a concise account of om knowledge 
of the* tannine process up to date, and should be lead and studied 
m its entirety. Full use oi it is made 1 here 

ildie researches oil ’the swelling of ecdatlll have been earned on 
bv Procter" 1 lor a nilmber of yearn, and li.lve led to \erv important, 
i e s u 1 1 s , wide 1 1 are applicable m>'» only to t he pro< c^cs of tannine, but 
also ta> MUieral j)li\ sioloen d processes takine place in tin* livinu bods 

"" (. licnmct r\ of Tanning” Ih if .Iwj< Fu s' IF pm ( on ('oUoi <f 

anil Its Indtislrial i ppheat iuhs, I'll/, p ■> 

c/o nt Sul Turns , iui i, 105, at a , J , mi i, aju 



Pro< ter and Wilson (set- list of papers 1 , 1 , b, and 0 , als^ Rcpoit, 
IdKi, 2 b 0 ), vii then work on tin* ( < j i n 1 1 1 n mm of dilute h vdrocliloiicj 
aead and gi lal in, have donvcd quant i f at i\ e equation' winch explain 
the swelling and (ontiaetinv a< turns ot <•!« ( t rol\ tes on < olloid jellu ^ 
as u r . • 1 1 as tin* various « • 1 T *< t of addinv <dc*< trolvtcs to sols The 
d< n\cd foimuhe applv t< tin 1 wdioh* < olloid state, and therefore m 
1 1 n nisi pa ,s otter a quantitative explail.it mn of tie 1 mu hanism (.1 
t.a nn I re/ 

Vegetable tannage appeals to hi* of a nuue < olloid, d oi phonal 
<liaraitei than'alum or < liiunn* tamia_c Taimiie, like tin* piutt ins, 
• ippear to torm < olloid. d latiui than true mini solution,- and the 
part 1 1 les ai»* negative! \ < ha'ued, passing to tin* anode in ele< t ro phoresis 
\\ lie l he l the, |,,„ r n dm * t o jo n I sat ion oi t o t he tixat ion ot a n elect iol \ t e 
ion is miiiMtenal lor oui pmpose The gelatinous (dues take a positive 
eli.it gr in a< id and a negative one in al kalii e solut ion - ; hem e in faint I \ 
acid solution, whu h p 1,0dm e, the strongest positive , liaise, tlwv 
attiaef and pieeipitate the tannin paitulcs while m alkaline solution 
no tannage takes pl,io\ and in those too stiou^K a, id the tannins 
the nisei \ es are preei jut at ed , 63 in faet,.au*h colloid pi e< 1 pitations, due 
to (*!(*( trn , barges, do not, seem to dill er 111 pi 1 in 1 pie fioni ionic reactions,, 
though', owinjt to the vumngsizeof the parti(h*s, and ol t neir charges, 
they are lessdetimte and quantitative. \\ hether ulhniateh any closer 
combination wuth tin* lihre ensues, as is suggested m the ease of mineral 
tannages, remains for the present, unceitam, hut .n long-cont min'd 
tannage theic is a, further deposition of ditl'n ultl\ solubh; matters on 
and betuveii the fibres bv lorees generally , ailed adsorption 

Prokmis, among wdneh gebtm must, lx; included, aie now know n 
to consist, of op, n or closed chains of amiifo-aeids, in which the , arboxyl 
group of one is hnked to the ,11111110 group of the next with elimination 
of tin* eminent. s ot water In closed chains, groups within a single 
molecule having a tenmnu . 1 amino and carbowl group, also give rme 
to si 1 ml a il v united ling st 1 ur t ures. In < his cum* the m, >le< ule is electri- 
cally neutial, and non-re. ict 1 v,* till the ring is broken, vihile the open 
chains are amphotene, basic bv their teiimnal <11111110 group, and <ieid 
bv their carbowl. A‘v<rv usi'ful practical distinction is that »’ung 
proteins aie unattached by trypsin* a lone, wduh* pepsin is able to open 
the ring • 

(Jel.it in ran be digested b\ trypsin, Imt , collagen is only attacked 
bv pepsin, hence the view, supported b\ other facts, that collagen is 

< hi ,» ,s.c r>m%* mil), ion, i.iir; , 1017, oj 

^ Cht,n Soc It >m x , 101 ( 5 , 109 , 1 ?J 0 < J . 1017 , OJ. 
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the* ring" or anhydride form ot* gelatin into which it in converted by 
continuous boiling or by the aVtion of acids or alkalis. 

Procter fomjd that wln-n gelatin is placed in a solution of hydro- 
chloric acid, the liiaxitnuift swelling. which m.i\ le.uh an absorption 
of 50 c.c. of liquid for one gram of gelatin. o< < urs at, an acid 
concentration un<ler (MWi.W^fiom \vlu< h it rapidh falls m a curve of 
hvperbohc type as the coneentrat ion is m< roused, the equilibrium being 
completely reversible up to about 0*25 .Y. b *\ oud w hn h some secondary 
reaction, probably it fuithcr bieakmg up of the pio(.*l chain* begins 
to take place. At ihe Mine tune the total uh^orpt imi of arid steadily 

i n> reuses with concent rat ion in a cm ve w’luclj may be rloseh represented 
* • » 
by the ordinary adsorption formula a hxr wlieie a is the total 

acid, x the coneentrat ion of tlu- external sojution, and k and /> are 
constants, but which i**» realh din* to a complicated osmotic 

equilibrium • 9 • • 

Gelatin, being amphoteric, a< ts as a \<*i\ weak alkali in picscw** 
of hydrochloric acid, and forms a gelatin chloride, wfeicli like most 
salts is highly ionised (in fail to practically the same extent as hydro- 
chloric acid itself) The base, however, is very weak, its ionisation 
l).*mg of the* same order as that of w iter, and consequently tlte salt is 
’largely hydrolysed, and <an only exist ia t lie 'presence of free* acid. 
’This gelatin base, gelatin < blonde, and free h\ droi hlnnc’ucid are 
necessarily present, in Mich a jelly in proportions determined by tin* 
eonec '*ratnyio[ the a< id, and instead ol deli nit e j>oi nt of neutrality 
such as is given bv a strong base, there is onl\ a < ui ve approai lung, but 
never reaching, complete iy*utralisnti5n* d ins is the explanation of the 
apparent, mdetiniteness of prjftcm compounds! which, lias led many 
< hemists to deny the existence of definite protejn salts. . 1U del ei mining 
the hydrolysis curve and calculating tlu* uppci inmt to w hu ll* it tends, 
it is possible to calculate quite definite combynng equivalents Procter 4 ^ 
in this wav, on the assumption that gidaiin h.id a V< ond valency 
negligible at ibw acid concentrations, found a combining weight of 839, 
while Wilson, 65 from tin* same experiments, but regarding tin* apparent 
secind valency .is due to, incipient. <leconip?>sit ion or experimental 
error, found 7(58 it is not to be .supposed, •however, that these com- 
paratively low weights represent tin* real complexity of the probably 
polymerised molecule in, aqueous solution, but merely the smallest 
molecular division chemically possible. 

fl4 Chem x oc Trans , 191+, 106, U20 , ,/ , 191 h UHC 
« J A.L C.A , 1917, 12, 101*. 
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J. A. Wilson has published sunn* oi t ho lesults of his work/’ 0 which 
brought about a dis( ussion on theories of leather formation (9) in which 
the chemical and adsorption theories wore entiused fiom tlie point of 
view of lh( i pract ical tanner. More jecc'ntly H G. Bennett/ 7 in 
an able review of the present state of the theory of tunning, gives 
reasons for pinning his faith to the adsorption theorv Ho calls 
attention to tin 1 intlueiKc of the “ Iyotrope ” series on the operation 
of tanning Beeent investigations have shown that tin* phvsieal 
propert i<‘S of w.’.ter <ire albs ted by dissolved substances in a definite 
sequoia e Bor instance, values of the surface tension and vjseositv are 
atleeied l)v salts wit lit lie sipm* cation in the following order • — GO, /> 
SO, > (’1^> Br /> N O , > 1. The cations have a similar sequence of 
efforts win n salts of thys'inii' ,miini art* (hosen* Mg </ \ 1 1 , </ la </ 
K </ Na </ Kb </ t \s 

In this eonnei | ion M Stiasnv eomnpnueated to the waiter several 
years ago a useful table showing the mflumno of siniossivo seiies of 
anions and cations on the various pioeesses involved in tanning The 
table is here reproduced l n < lie ho] »o 1 hat- it may coni l ibut e to tin* fuller 
understanding of the points to which Bennett 88 has called attention. 
Tin* dir< *tion of t he armws indicates Ihe succession 

SuCCr.si>ion oj An ton s 

( 'IN S' - V Br' no/ \(>' ( T ( / 1 1 / > ' (',11,(1,/ 

(V!b,(V" BO/" SO," I in lease 

* - Swelling ^>f gelatin (b\ salt -q 

-< Solubibtv 

* - ‘ A Melt i ng point 1 

- ~ Precipitation of j ennihmn eoTouK 

^ Precipitation of emulsion ( olloids 

► Ineiease < »f speed of ester <afahsis (bv 11 ) bv addition of 
> salts 

— 1 nerease of speed oi ester eatalvsis ( 1 > v OIB) )»\' addition of 
salts. 

■« Solubilit v of GO,. 11,. IBS (Mf.OH ( I T { ( ^00(\ I f., , 

(bv salts) 1 

- Compiessibiht v (if salt soliltions. 

- ^ Iseositv nf salt solutions 

,>0 ./ imt / ( h, .n s\„ , mm, 38, 1 ns g s (V ,l sn \ (l , y <;, and <1 m li-t of 

paper*, )> d7l 

" 7 ,/ .v L v r . mi mo, mo 

68 l’roetor remark » with te^an I to llonnetf’s irgumenty t }i:it Ins statement tLat 
eollonl.il preeipit.it koi istleitne.il anil not chemieal would he equally applicable to 
c?er\ ionic action 
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•Succession of ('atio)ts. 

N H/ — (V Ha' NV K' # 

- -v Swellfng and plumping of. hides, 
m . ~ I fair loosening adn-ii # 

* 

AYilson /’ 9 m a note tm a%ls< >r [»t i« > n. < alls attention to t ho fa< t that 
if the theory of colloids developed by Procter (v s ) is correct, it must 
explain negative as well as positne a«Korpt nms lie < ondders that 
it does this . 70 * • 

The following papers on ph\sieal chemistry in t* Li t i« • n to h athci 
induct lies may be referred to: — * # 


(1) Theory of Vegetable Tanning fd 11 Pro» ter and J 4 A Wilson 
Chem Soe Trans, 1919, 109 , 132? , .1, 1017. 92 


(2) 

The Equilibrium of 

Gelah ni 

e and 

And 

P \\ lilt ‘jell 

# 

Coll . 


1910. 501/2, Coll (Lohd»), P. 

0*7, 15 

4a bst ra* t ) 



(•*) 

Swelling of Huh s*ni 1 

> Tese nee 

of fix 

<! 1 1 »»_;»• 

II lolls. 

(i Pun 

a mill 


.1 Puss Ph\s Che 

in Soe 

, 191." 

> 47, 

20i 1 1* ( 

oil (1. 

,uj|tl ), 


1917, 45. 

* 






0) 

Theorv of Colloids 

^ A 

Wllsu 

n .1 

\ LCA 

. 1917 

. 1222 


(A *11. (Lond ), 1917, 

97 


# 




< r >) 

Note, on Adsor])1ion. 

J V 

Wil'o 

.ii 4 

\ LCA 

, 1917 

• 

, 129, 


Coll (Lond ), 1917, 

100 




• 

• 

0*9 

Tin ories' of fje.it her 

( 'hernia 

1 1 \ 

1 A 

Wihon 

.) A 1 

if ( ! A , 


1917, 108, Coll (Lo: 

nd ), 1 917, 40 

5 

• 



(o 

A Theory of Vegetable Tanniq C« 

.Holds 

• liiell* 

(Jonstit ution 


and Mode 1 of. A*1ion V. 

Vollrr 

Le<! 

l.il.Oi 

Ituii'l . 

1915. 


J., 1917, 225. 




0 



(«) 

The Sol and Gel Condition 

of Or 

l.rt i n 

Soliltions L 

Aris/ 


Koll. Chem. Hei heft 

,e, 7, P. 

0 5, 11 

eft \! 

J, 1/90, 

full abstract, 


by Professor II It Procter, in .PS I T < ' , 1917, Id.. . * 

(9) Discussion on Theoms of Leather Pounntioii .1 A L(‘A , 

1917, 450. . 

(10) Action of Neutral Salts upon Chrome Liquors d. A. \yihon 
and E J. Kern vLA LCA , 1917, *445, .1., 1917, 1M0. 

(11) Osmotic Pressure of (felatm W P>ilz, (J. Hugg<* and 
L. Mehler. 7. pliys ("hern., 1910, 91 , 705-712, J., 1917, 297. 

(12) Tanning Phenomena in Jellies. \\ Moeller Kolloid Zeit. 
1910, 19 , 205, J , 1917, 405. 


J A L ( A , 1017, 129 
J Amer Cht ,n Sue, 1U1G, 38, l‘J8J 
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• * r 

(13) Tlydratut ion and Dissolution’ of Delatin. M. H. Fiselfrr. 
Roll* Zcit. , 1915, 17, 1 7. .J , l'9ir,. 2(u) 

(14) The Adsoiption of t'hromc Oxide In Hide l^owdfi A W. 

Davison .1 \ L ( ' 4 , PM7. 278 ‘ 

American leather chemists have novv, i ij conjunction with the 
U.S. Tanners’ Assoc lation, founded a research laboratory ol their own. 
'The laboratory is in the Pratt Institute, New Yoik. and the first 
director -is Mr Jps.sc Briggs ( 'hurc hill 

Articles of spec nil interest- to tanners, in wlmli the relations 
of the chemist to works aic dismissed from a practical standpoint, 
aie Hhemistiy and its Relation to Tanning,’’ bv (I T Tj.'icmmle, 71 and 
“( Temicnl. ( Control in the Tamn-rv,” bv . I <! (lrea\es 7i It is pointed 
out, rightly, that in connection with tin 1 pun basing of materials alone 
every tannery could afford its own laboratory Removing the personal 
element out ot file purrhhflmg also rernoyes a lot of doubt and saves 
tf lot of selling expense*. Some firms use high-priced classes of materials 
in certain processes where cheaper ones would do as well 

Dj.uk Manufactuki' 

The enormous advunee in aeronautics has brought with it an 
increased demand for the best "lues, which are required for joining 
together the lamina* of aeroplane propellers P A Houseman' 73 
gives an empirical fnetliocl far testing the quality of tin* glue used for 
this work. < Pieces of straight -grained walnut wood, eacli 9 in b\ r 2 in. 
by J in., kre dried at 50 for 2 Timur u then roughened Tv a tooth -plane, 
and two of the^pieevs are glued togethc^V so that tlu*ir ends overlap 
by 2 in ; the 1 area <,»f the glued surface is therefore 4 sq in. The 
glue is prepared bv soaking tin* pieces for about, 18 hours in water, 
then heating tin* mixture* to 00° C and applying it at this temperature ; 
usually, one* part, of glue to two parts by weight of \yatei gives a 
suitable concentration. The joint is clamped under moderate pressure 
for 48 hours and tested after a further 24 hours, ..the tests, m duplicate, 
being made as follows*: Requhn test THe joints are pulled apart in 
a testing machine, and tin* breaking strain per square inch of glued 
sqrface is recorded. Heat test Tin* joints are heated at 45° (' for 
two days and then pulled apart, and Mu* breaking strain recorded 

7 > J t l r a , miT, i<>*> 
a ini7, p :w7 

^ J hui A’/jy Chtm , 1017, 9, U.WJ , J , 1917, MU 
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! utmrtnJftn test The joints ,#ie < fun | >h-t e( \ immersed in wahi at 
jit C fur 12 hours .end tln*u pulled apart Kesulbs t>T fn»m lot) to 
o\ n‘ dOO li> pej square inch of glued surface am fouud in tie* regular 
t -st and about the same figures in the heat tot whilst, tlu* immersion 
t fst i ('"ult s ar<* ’sometimes lower, aU sometimes higher than the 
regular tesi results [lie # idditioii ol a small piopoitmn (<V/') of 
phenol to the glue solution lie reuses the strength ol the joint . addition 
of ammonia does not alhst the regular l< st n-sults I > u t laiscs tin* heat 
and llllllieNnll test* figures A Swiss ( Use) U gllle, ol •Jie t \ pi * Used oil 
(I nil in .UMiaft, and eonsisfmg ol about tin of (.mum 23 ol 
min i a I matt u (sodium salts sdu a, lime and alumina) and I of 
ptiol Tim, ga \ e a paitnularK high result in the innueNi'n t<d * 

K. II Ste\ens 74 patents the Use of formulde|l\de fnl \\ ,Pte| pioollllg 
■due joints The smfaees to be joined are im»ist -m-d with a solution 
ol loimalin (25 ol 10 foi i jp a ld« • h le) and aie # dn«n <ovemd with 

glue m the usual was * • 

• • 

<> Rollin'*’ patents the use of pam reatn < u s||,ular t «*ii/\ mi's when 

ate ( ,» p.ible ol splitting up or dig. -sting albumin Instead of tln^ 
pielmiinais extended t ii.it m e n t with lime, followed by washing and # 
neutrahsatuuf wit h li\ dioehhn w a< id the gbie plot es an- trialed |or 
,1 few holds with the ell/SIlie solution .Aftel'lhe plot . s h.l \ <■ beell 
t mated in this was they aie lioiled in the usual mame-i* • 

\n attempt Jo as.mtam the < heiim «d *di IV* ■ l en< <• •> between lish 
!^‘l. it’n and bone gelatin has been made by 'i <)kuda 7# Kish 
gelafi" lenved fiom shai k s 4 ki n w as hsdrolssed with hsdroehlorn .uid, 
baist.i and sulphuiie mid, and tin* prfldm Is fiom ea< h investigated 
Hie total nitrogen and its do*! i ilnif ion was found to be the same foi 
both soifs, but fin* fish gelatin gave rafliei more jiioiioamino <n id. 
a nr I intieh nnue gheoioll. .danine, h-miue, plien\ l.ilani ne,» glutanm 
and aspaitie .unis than tin- bom- gelatni The probne and serum 
< o nt e nt s ol tin- lish gelatin formed h\ # fln < der method wVre Tow. 
piobabU Hu* results of experimental eiiom Tin- diamino a< ids were 
present in about, equal quantities in tin- tyyo gelatins • 

In tin- manufacture’ of bone glue R l>«*i Ireiei , 77 Moscow patents a 
• • • 
process in w'hicli the bones are treated with sulphur dioxide ; the fat 

I s then extracted, and at the snyie time tin* sulphur dioxide is expelled, 

after which the glue is boiled out • 

• 

7 ' Eng l*»t lo«;r.3‘», J , 72M 

7 ’ Eng Put must , J , 1017. II H 

*'■ J Call • Ailin' I'ukt/u, 5, 333-3U3 , J , III! 7 

77 L ^ Pat 11766U, 1 1 * l f > , J , 1!»1 6, 331 
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Till- ( limiy-al .tnal\ sis and mv<Ct iga* mu of glues lias been neglected 
in this country, except for the work of llideai and Trotman. Verv 
useful information on the analysis of glue is given by the latter in his 
book “Leather Trades Chemistry” (Chailes Griffin & Co., Ltd., 
London, CK)8), p 2158, and bytl ip former in “ Glue and Glue Testing ” 
(Scott Greenwood Sc Co., London, l'J00),*p, 1.07. Some of the larger 
glue works employ competent chemists, but very little of their work 
is published. 
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SlHiAKS, £TYK( 11KS ami HUMS 

• * ^ • 

I i v* 1 4 Ji I*. llmubi. 

Oh s 't"l " Man’ll" fit" "> Jh. Hon r! ' , ' ' . , , < , 

Taiu' 1. Si ( ; A liS 
I ni' Dank Si < ; a k Imumi-a 

A<fi it nil me A novel method o! » lo'-t r< ► \ iyg w ceds m the cane imlds 
d<-\ eloped by Krkuit 1 , based on (lie fart, that the voung (7ine-sho*otb 
• an pierce an oveilymg covering of thnk p.jper or similar* material 
\V eeds fail to penetrate, ayd tlmicfoie wither ..ml die f l hr paper 
oiuTin^ aKo aits as a niuh h m e onsei \ mg soil nio^tuiV, ami run hr 
tianspoitrd fn»m lirld to h,rld Tin* paprr ma\ hr lmjfregnalei 1 Wll^ 
tar in oidrr to absorb t hi; suns iir.it, < * t u s i 1 1 u jhr trm[*natuie oi tin* 
covered soil to hr from d£° to U“ higher than that of ihr adjoining un- 
ro\ rrrd soil This elevation of trmpri.ituir stimulates nit i iliration 
and asMsS the vigorous growth of tin* lane-Mi^ot • 

Mcumfaduir - During m nit \r.an, 1 h«i rxtf.nhon of ( arm •juice 
l'\ milling has been increased h\ about d in « » Mam Hawaiian factories, 
hi extraction ol .PH oi mk idm' pirsrnt in rhr iaiic bring obtained 
at th KwaJ.ntoiv. Thm e\< rllmt irsult is dim to two nir<hum(al 
1 1 1 1 { >i o\ merits, namclv . tin- «\Iess< haert system of gtoo\ing the miil- 
olln.s, and the Srarb) s^icdder, w*hi # < A pirpaies thr ( aitr ( for titr 
niliing operation The Mr-s^iae* t gioovmg piovidcs a fire outlet 
or the extracted junv at. the point of ma\jnnim Yoipprcssion of the 
aim-libre between any pair «.l lolleis, tlie jnnv flowing r^ide the 
Homes, and therefore out of contact wit h # tin compressed blanket ol 
due passing between the rollers Thr grooving iimt ap|>lied*to 

lie front, or * k feed-roller/’ but has aDo hem applied with sin cess to 
lie back, or disih.uge roller." • 

T Xie Scarby shreddri* consists of <i hon/.ontaf sliaft diiven at a, high 
peed, and carrying be, iters or bamyiers, vvhuh drive the entering cane 
■gainst a series of horizontal rn;ul bars 1} mg just beyond the circuit 
uade by the revolving beaters. The shaip edges of these bars tea* 
he cane into threads, but without extracting any juh e Tiie shredded 
uatoial then gravitates to the null where the juice is exl rutted 

1 ffi/'/H Suy<tr J 1017 in" 177 
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The capacity or output of cunq mili^ has been increased by another 
type of grooted roller, designed to grip the entering f(»ed of tibre, tlius 
eliminating k slip/' In tin* llwid-Henton jiaterft 2 tlumid^ of the grooves 
form an angle of 50° -35°, and mesh with sinplar grooves m the adjacent 
or co-acting roller. The tibrei under treatment is<thus wedged into 
tlie groov'es on one roller bv tin* < orrespondmg ndges on the eo-acting 
roller. As this gripping action is independent of the <e\tme of the 
roller suifaee, the rollers may he made; of steel Other inventors have 
attempted to combine this type of grooving with (he Mcvm haert juue- 
grooves, thus sc'curmg increased capacity and extraction. 

A method of me.tsunng mill, ellic inn y, b.ised on the composition of 
the crushed came or bagasse,” was proposed |>y Lel\ in 1011. As 
this value? depends very Jargelv on the? quantifv of m;iec*ration water 
applied during milling, he has now introduced a universal figure for 
mill performance,” 3 * in which the .miount of sucrose lost m milling is 
multiplied by a fac tor representing* t He excess of maceration w T ater 
Applied over the sta inlaid quantify used m !/a\a 

In tin? HintAn-Naucho, process of extracting tin' juice*, the canes are 
lirst crushed in a mill, and tin* icsiilf mg juice* (alter liming and heating) 

1 is filtered through tin* bagasse* m a diffusion battery, after which the 
juice is washed out of the* bagasse bv water m the same manner as m 
t-hc diffusion of slieed earn* or beet This process was first applied to < lie 
.cane in IMi'deira, w hero it is still emplo\«*d It was also tc*sted on a larger 
scale in Trinidad, Porto ltieo, and ( 'uha, but w it h h*ss sat isfaet oiy result^ 
llocent improvements* of £lus proc ess include (u) FoiVed circula- 
tion of the? juioi* unch*r constant volume'and at a high temperature 
(110° 0 )«; ( h ) Meiehago at a 'lower tempcratuie (S( )° ( 1 ) ; and (e) 

Juice drawm off* into, the measmmg <anfc*at am suitable temperature 
The following ‘improvements relate to the* chemical treatment of 
the extracted juice 

. Friboqrg 5 proposes a mixture of kieselguhr and diealeiuni phosphate 
(2 : l) added in the proportion of 3 to 5 kihm pc*r KXM) litre's of juice 
after tin* usual liming and sulphitution. permit tang the* whole* of the 
juice to be filter-piesseal, instead of the usual sulfidation and filter- 
pressing of sediment. ■ 'flu* filtering surface* required is 50 sq. m per 
100 tons of cane treated. 

A new clarifying agent phospho-gelosc patented by (.Juerrero, 

1 Png. Pat. 1372 (1915). 

* Intern. Su<)nr J , 191(5, 18, .325. 

* Ft*. Pat 9)9590 (1912), Fng. Pat 5050 (191 0 , J , 1916, 221. 

5 Bull Assoc. Chun. Burr, 191(5, 33, 227-255 , J , 1917, 152 
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roi^ista •approximately of 70 * ** phosphates of lime (chioll) diculcium 
phosphate) ami 30 keisclgidu* ami other products • fnv estimations 
hy Fribourg* "«u’c the following results*. Filtration of tin* whole* of 
the treated juice was jir^lira Thr weight, of dry filter cake 

obtained per lOOOditres ol juice w as fiftiy 11 to 12 d # kilns as compared 
with about f> to 8 kilos ln*the oidmun ticatment with lime and sulphur 
dioxide Ml the phosphoric mid added, togetlu'i with that piesent 
in the original juiee is recovered in the tilter-pi< ss < ake, wlmh, tlnee- 
fore, represeut.s a valuable, manure, im hiding mtiogenmis mat4ei 

Adams, 7 of Hawaii, has cumim ted bietory e\pei uncut s to asieitaiu 
the possible advantage*, of treating sep«irat.el v, t lie iich jun e extracted 
bv the *iist null, and the dilute juk e e\f rifl't ed b\ saturation ,m<k r«'* 
■rushing in the following nulls , 

The time impurcd for su hsidat umi was icduced, also that of 
boiling m the vacuum pan* The dilute pm e < out >um;d less i « during 
■'ll gar, but to more ,isb, a n*l fb more *iim tTnin .the rn h juiee 
•xtractcd by tin* first mill* when Tabulated to tin* same degice Bnx* 
■special e-heinieal treatment might be adopted fo nmmvc these lmpuil- 
ies from the dibit e juice. Lime and pliospluu ic acid lm v c good result s. 

This mode «nf working has been fuitlier elaborated bv Tm-rott 
The purer juice. extracted by the tiist mill ami usher, is limed *epai- 
itely from t lie more impure*, ami dilute jun es ext ranted bv*t lie, following 
nulls, the ipiant it y of lime being adjusted Jo secure the fmmmurn* 
aerification ol rarh juice The later juices aie allowed to subside 
i ft «*r 1 n ing And heat mg, and the elan tied 14i|iud is t ften mixed with the 
'teller and purer first mill juice be[or<; thcbUtter is heated and subside 
Hie, mixed juice is fhcA tinted n» tin; ‘usual nyumer 
Desehamps y has designed * a process for mawufa/t ui l ng -odium 
ivdrosuljilut e in the raw sugai factory oi relineiy. Zinc hydrosulphite 
s fiist- prepared fiom /me and sulphur dioxide and then treated with 
■austie soda The mam feature oi this jfror s is the production* of 
ailphur dioxide gas entirely free from oxygen, by means of a special 
‘Ulphur-furnace Tint necessary plant, is not ootlv # 

The carbonatation process for the manufacture of wlute sugai direct 
rom the cane is used m Ja\?i, and a few other e(_fimtne.s where suitable 
miestone is obtained locally. Weinrieh 10 lias modified this process 

* Jlu// Asioc. ('him Suer , *10lU, 33, 211 255 
7 Intern Sugar J , ItHO, 18, 1 J H 1 1 
H U.N Pat . 1 177832 ( 1016;, J , (H7 * 

** Intern Sugar J , 11)16, 18, ]Mg. 

10 ITS. Lat 1084771 (Hill), Intern Sugar J , 1017, 15", ./ , 101 t, 211, 1017. 
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I>y adding the lime in the form ef drr powder to a thick irfogim^ of 
ow grade sugars and raw juice The*'dry caustic linn; acts more 
mdrgetieally on the < ulounng*' matter and impurities .than does milk 
i> f lime, and, by working at lowbr f empeiyitures, the destruction of 
glucose is avoided.'' After Inning, the, magma isdissuhed in sufficient 
raw cane, juice, end carbonated in the u^ual inannei. About 80 of 
the eoloui and f)0 of the total impurities can be removed. An interesti- 
ng leatuie of tin* pnx.e^ is the possibility of the raw sugar factory 
working' as a refinery between the usual grinding .seasons, < onverting 
ts own raw sugar (01 pun bused ia\v sugar) into white granulated sugar, 
without repumng additional plant 
Attempt 4 have been made to substitute centiilugal separation for 
iltration iw clarifying the juice altei ehemn <d treatment, the following 
advantages being (burned (o) As t lie separated solid matters (m uni) 
do not retard the escape oi tlear juice,” the separation t.ikes place at 
s uniform speed , {!>) r rif<‘ie being do lilt (‘ling medium, the woiking 
expenses are small , (c) Less laboui is reqmied to operate a battery 

ot centrifugals than an e<pu\ alcnt number of filter-pi esses Ex peri men Is 
in 1 his direction were iiist made by (’. Maithev m a Russian beet- factory. 
I lei lot's miec-centnfug.il patented m 1897, has hern followed l>) about 
ten different patents,.)! which the Kopke separator is piobably the 
best kno\\ n 

‘ Kerr 11 has studied \ auoiis t ) pes o| mult lple-ellec t c\apoiators with 
the following results, e\ pi essed as pounds ol water evaporated p<p- 
squarc loot of heafing surhiVe pel hour, assuming steam * pi essure ol 
o >') |ter sq m i*i lust body , a»’id <j oiiuum ol 2b inches m last body . 

A. Vertical submerge/I tubes (stain lard tyjV), ‘double ellc< < , lb’ 7 lb. , 
triple, t)-i II).*, quadruple, b 18 11* 
lb Horj/.ontal steal, u tubes, triple offer!, 11 Jb lb., quadruple, 

i - r>r» lb 

( \ 1 loi izontal, film evaporatoi , quadiuple oiler t 11 Ob lb 

j). Vertical Him ryapoiator tuple e fleet, b-21 lb. , t <piadnij)lo, 

, 10 Ob lb 

E. .Standard type (A) ( with special bailie ste.yu distributor working 

under vacuum, triple effect, lb bd lb* 

F. Same as (K) )>ut woiking under pressure, double eileet, 17 -40 lb. 
,G. Vertical double steam tubes, quadruple eltect, 9 07 lb. 

From Kerr s experiments la in Louisiana anA. i ) orto Kico, the average 
roeilicient of heat transmission in\aeuum pans, when boiling unmixed 

" M(t. < 1 ,„ / {'him Km/ , line., 14, no { fills, lUlU, UOl. 

Iptan S u</a ; ./ , 1010. ^ 1 , J , HUH, ltHJ 
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strike.", \tas 110. With pans lAvinjf short coils, tlio lusher \ allies 
lit 3, J 31 • 5, and 174*8 wert obtained Including these three, the 
average for < oilmans was 95. (’alandrA (K\ press) pans ga\e \ aides 
about 40 higher than for*coils. 

Naudet’s ovaporfttor with ‘june eiiTidateu* ’ (see"p 3S|) has been 
tested in a Cuban eane .^ifga^ faetorv, gmng an inerease of 10 1 in 
e\ aporatmg power * 

V new principle is adopted m tin* Sudeilund and Mobeig sNstcms'* 
of e\ aporation by •thermo-eoni pression The \apoi^r e\ol\ed from 
t lie boiling liquid m a single \ essel is heated b\ compression and i et nnml 
to the heating surf .km* of this vessel , t husA a using add it ion a I e\ aporat n »n 
\s the Compressor operates contmuoiisU . tin* \ .i pt»m e\nl\5 i d bv ◄ h<* 
boiling liquid continues to supph the necessary heat, and is condensed 
<*n tin' exterior surf.u e of the lie.it ing tubes. 

In the manufacture o| linelt powdered .am.n Sha\* and Maker 11 
I'-'ss syrup througli a steam-heated spiral untiT it attains <i teni pei at lire 
of 270° F It then enteis a horizontal stmirnj .Ipparahis ulieie it i* 

. < r\ stallised bv diluting with |0 to in s\ l up at I 2n' F , foi mum a 
finely grained diy mass. By \ai\ing the lempeiat me and amount of 
< oohng s\ rilji, >he SI /e of the ( r\ sJals nia \ be regulated 
• Williams, 16 of Hawaii, c hums to ha\e depionstcated that tin- m«iom> 
present m waste molasses ian be iccnxcicd bv nu u*l\ e\.fpoi^ting tin* 
water present, thus proving that walet is the old \ f.utoi w !i i< 1 * prev ent s * 

t It* sum ose from < r \ st allising \ ft ei ent r.M mg nmlasses to ( .>9 Mm, 

and tin n sliglit ly dibit mg with w at ei , t lie < C\ stall is* d ma t et la I is t real e* 1 
in a high-speed centrifugal with impel it>r.itr drum and t }?ereb\*separal «%1 
into t wo la\ers The oiUer*lavei a rest the drum) < ont.inn the major 
poitnni of tlie .sue i ose crystals and a minor j>oition*of impunfies. The 
interior zone or belt , contains a minor pot i mu of t Iw 1 mu nme anej a major 
portion of impurities The nutej belt contains 15 ol the siuiose, 
original I \ present., and, by anal \ sis gi ves 5(t * po,, i i/at ioq and V.'r punt v . 

It is dissoh ed^ni w utei to foi m a s\ i iq>, boiled in t In* \ auium pun and 
( rystallised in the usuAl mannei , 

I he figures gi\eii b^ Williams ha\e bt'en j incised b\ ( ieerhgs 16 

who shows that, although about 1 of the sugar dbntained in Hawaiian 

• • 

waste molasses can he ree evened by Williams’ pro< ess, mk li extraction 
is due to the* fact that what is t ee-hnioall v t ♦*! i n«*< 1 “ waste molasses ’J 

Tumi Em I S W , !)n JU, Itlli;, ./ . I U I 7 71 
11 I*- ns: l‘at l^OI (l‘»17), -/ *10 Hi, 

*’ Inttrn Stu/>n ./ , 1 1 > 1 7 , 10, *.»< » , ,/ , 1017, .IMS 
lh Inf mi .s V/'O -/ , 1017, tOO !«]. 
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generally contains a small quar.tit.v r .»f e.r\ stalhsable sin rose, which 
might have been recovered hy the usual methods of evaporation and 
('doling lie ((insiders tin 1 'Williams piocess eosth' .ind irrational, 
(’(nit | i<i i ♦'< I with the modem methods adopt* d in .lava, and that it fails 
to support t ho claims of it s m mentor. 

liy-jnnthirls ( ’anc niohisso'i (ontams iho"t 0 ash, of whnh from 
Ho to d0 is potash Tin' kmoumv ol this potash icqmres a special 
typcol liirmn e y and I Im Imaf o\ olved mav be utilised for steam raising 
purpoN< s m the Mig.n hntoiv, thus supplementing the mam fuel- 
bagasse 

Tiiemnan molasses ash contal ns tiom lb toot* K <), < onospondmg 
< odd to 7.‘, K ■( O Cross and Hams 17 piopose to pnrifv t his ash hv 
fractional crvsl allis, it ion. Thev also utilise \ masse (spent wash) from 
molasses as a soiii‘( e ol potash The \ masse is parOall\ i mu entrated, 
acidified with mlphmio acid tlnm evaporated to divness, sodding a 
drv black povdei suit able for franspoit m bags or bands By con- 
i' cut rat urn wit limit snl pliniu a< id a past v h\ gi oseopie subst a nee i csiilts 
Molasses ( an be, applied 0* t lie soil dips t , oj after mi \llig wit h ot her 
materials ller/.ka adds liom "JO to ‘>0 ot its weight of gi mind mineral 
phosphate, and treats tin* ini\tum with suilienmt siil'plnuo acid to 
decompose tin' phosphate and to convent the potassium laihonate 
m t he m (lasses to sulphate 

\ su bsl it nt e for petro! m nr, iiiufai hn ed 1 1 mu fei nient ed molasses m 
Natal, under the name v Natalite 1 s wdin h m a mi\tme ol ah oliol and 
other. Kxpernnents made b\ tin* late Professor V B Lewes showed 
that the \apoiii pressures o| ,th » hoi alone at teinpeiatmes from tit) 
to KXV K aie below tlu'seof Pratt s' P“i teet toil ' pet rol spirit , whereas 
those of ' Natalite ' are higher \ motor-ear ('iigine i mild lie started 
with the greatest, e,.se with ‘ Natalite ’ even at a low temperature 
With a speed ol 1300 ie\oliitions pei mm I IT gallons ol Natalite" 
gave the same icsulf as I g illou ol best petrol 

Bret kler 1 ,J stat es that alt oliol can be piodueed horn " black stiap 
m dassus at a » ost ot 10 cents p<'r prool gallon, but it is estimated that 
the total raw mateiia 1 available m P S A, .ml Cuba w ould 'produce 
onlv lb’2 million gallons of alcohol, or b of tlie total requirements 
for motor luel Dm mg IP 15, the demand for cheap alcohol for the 
manufacture of smokeless powders has greatlv increased the demand 

'* AYr Ind ft t'/in' de Vtu tniurn, 1010, 7, 07) 103, Inin-n Sii'/ar J , 1017, 19, 
2N1 2N3 

Chfftt T,nd< J , June 10, I0t:>, ./ , 10!.'., 7 05 
./ Ind Fun (hem, 1017,9,(112, J , 1017,002 
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fbr #ca no* molasses, raising 1 1 »«‘ # j>n« «f of the latter to I 4 ) cents per 
■nillmi. 

• » • 

Where iimlass^ is not < onvert^d into <Il< olml on the ^ | »< *t it. ma\ In* 

evaporated to a solid material for shipment uhroac^ In I !>!.'», nvci 
iWptKK) tons of solidified molasses were produced in .la\a, and in 1911. 
over 1 M > , < M H ) tons, the output *f Mxtv-thiee fae lories 

A ( ‘u ban mi < zar fart orv is n lan 11 f.iet urine paper from t lie < rushed < .me 
or hae<m-o* leaving 1 hi; mill The paper fa<ioi\ adjoins thesnear 
factory, and emphn t t w ent \ - f i \ « 1 men prodm me toui*toiis ol* paper 
per <la v Three k 1 n< l s o| wrapping paper aie piopmed and new 

maelnnerv is being erected lor Me* manufacture of all grades of 

• • 

paper 

The manufac ture of wiappum, papeis h.i^ also been si* <v-sfullv 
carried out at Preston Sumy Mill, Cuba ,- 1 dumm: |!»|d. The output 
is consumed h>< ally, and the m.Jnufai f ure of other elides of papei will 
Tiortlv he undertaken The bagasse* is digested with I A e sle.im a 1 0 W 
transferred to heaters, when* it is mixed wph bh-acJung powdci 

• \fter beating, it is thinned v^ith watei Indore entemuj the papei 
machine. 

Cane wax jsV\tra< fed fiom filter pi ess 1 ake h\ rm ans of l*m/ol m 

• M*v»*ral factories m Natal din* I’ha vaimtv of* am* enes filler-cake 

containing from II to 17 wax The <iude wax m dark fti colour 
and recjiiire.s flirt her pun In at mil w Inch m a i« I* t o )>•■ < o-th f la< her 1 * 
h.ifc e'tractcnl the' wax in a purer form h\ iihm ns of kerosene The 
< rude .mix' melts at 72 7 t o ,7n d ’ ( ' . and f>lea< I n •< I w a \ at 7 1 0 t o 7b u C. 
It is a suitable substitute 1 for carnuhra w!ix » 

Salanmn 35 bleaches tins w r a\ » h\ limiting it <Aer w ahr containing 
potassium < lilmale and dilute sulplmiic ac id at* a .temperat tn<‘ ol 
70° to 100 ° (’, air being blown thromjli the rmHten wax fc >p M-veial 
hours 

TTi 1 > Ida r Sro \ n In iM sj m . 

Aipirulhnr K\ perftimnts w ere c ai 1 led out m If el, mcl 3 J (Inline )9>g 
and 1 9J t o compare t lei yield of roots per a< r e *md sac < hai me rmhlmss 
when cultivated in rows on* tin* tjat (continental method) and on 
moulded-up drill rows The former svstem ga\ <* a \ mid ol only I I to 
17 ewt higher, and a sucrose* content onh 0 d toO 7 lm/lmi than tin* 

0 lntf,n Su,/,ir J , 191 fi, 18, 2*^2 
./ Ron So, trtx, 1UI *>, 64, ItMi., J , 191G, J9 * 

U Int S ttt/n r J , lull), 18, 22 
» Kng Pat fiOOH (l<fl.'>) , ./, I IMG, Goff 

-« J. Dept. Apt ic. and Tech Inst Inland , 1914, 14, 471-4*2 
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latter system The beet were grown 'alongside mangolds, the relative 
yields being as follows : 

Beets (gross weight) ' 1 7 I ons It cut. per aero. 

Beets (factory weight) 15 tons 10 cvvt. per acre. 

Mangolds 28 tons 18 cvvt. per acre. 

'Thus the factory weight of sugar beet was only about half that of 
mangolds 

The average vie]d of washed roots in Norfolk and Suffolk 1 ' is 12 
tons per a< re, and the cost of growing, im hiding seed, manure 1 , i nitra- 
tion, rent and rates is 11) ?s Pd per acre The prn e of roots m 1914 
was 25s, per ton f.o r A < rop of 12 tons will thus give the fanner i‘15, 
and a profit, of £5 12s id per a< re • 

In Northumberland and Durbanr' 1 the \ ield of washed roots was 
7’ 5 tons per- a< re, and the a\erage smiose (ontent 15 2t) The 
sucrose varied from 12 i to Id 8 . 

In a paper on “The Sugar Hoot - its Cultivation and Financial 
Aspects,” by R. N. Dowling, published l>\ the “ Journal of the Farmers’ 
Club,” in 11)15, some bundled field finds, on all (lasses of soils, in the 
West, of Kngland, gave the follow mg a \ era ge lesults Yield of topped 
and (washed roots 12 tons pm acre; pei eentage of sugar m the ioots--^ 
18’0 ; avd purity of the juice 112 0 in South Wales, the a\erage 
yield of washed roots was 15 (oils per ai re. 

The results of field-tiials in (he South-West of Sc ofland, dining 19j.7, 
have been published m a Repoit, bv Fmf R A Benv, t lio averages 
being as follow 1 ., Yield of topped (unwashed) roots -I) 5 Ions per acre ; 
yield of sugar m the mots 1 t(> t ms j i «i i r ; percentage of sugar m 
the roots - 15 71 , and pimty of the juice* 87 5 

The sugar beet can he* piofifablv cultivated in widely different parts 
of Canada '■ During 11)15, the highest sucrose content was 17'80 
and the lowest 15 JO At the expenmcntal fauns it averaged 17 , 
the juice having a purity of 1)0 The seed used was of three varieties, 
Vilmorin s Improved A Vilmorin's Improved R, and Klein Wan/.lebein 
M. I’otvliet 2 * 1 records scum* interesting particulars in a paper on 
The Beet Sugar Industry m Canada " The average vield of roots 
per acre. is 10 tons, hut yields of 18 tons are not uncommon. Before 
the war, the price of imported seed was about 810 per 100 lb , but 
has now risen to 825 and higher. Homegrown seed is very scarce. 

u ./ Hoard .lyric , i9l.*>, 21, 9<>9 9*7 
J , 19ia, 929-931 

Hep Dept of Agru> Canada, 1913, 2 12 -2 4o 
s J , 191(5, 143- 444 
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In Utah, U.S A . experiment,^ have fieeii made to raise s#ed on a large 
scale, with some success and the Dominion Sugar Compum a ajso 
experimenting muir Berlin, Ontario # In lhlo Canada produced about 
.‘0,000 tons of beet sugar alid nnpoitcd about doo < H XJ tons, partly cane 
sugar from Cuba and \\ est Indies and parti vj aw beet sugar from Kurope. 
Canada should produce "all the sugar she <<iiiMimes The Province 
of Ontario, with 28d, 000 sq. mile lias only t liree beet factories, whereas 
Holland, with onlv 12,G4M) s<j milt's has t went \ aught factories, 'the 
nn leased \ i»‘ld of of I7er crops, gyow n in rot at ion w it h b?*et m Colorado 
and California, were as follows Wheat 2 1. , r\ e C> . barbs' 2ft 
oats 12 , peas St) , and potatoes l<)2 » 

The Canadian soil contains 0 dh of potash, m 1 1 (XM) lb per acre- 
loot Of tins total, lot) lb is a\ailable The available phosphoric 
ai id is if>0 lb per acre-foot . ,vnd a beet • rup of 12 tons p» r ,n re removes 

• nils 1‘) lb. The amount of c»\ ajlabh* ,is nit rogen •not so ahimdant, 

but is made good by nop rotation * 

Stoldas,i‘s * investigations mi t he growl If of I la* aig.n Iteet led jo the 
•following conclusions In an it mosphere free from taihoii dioxide, 
planN can produce proteins during sunshine both in (he presence and 
absence of potassium, wlien dextrose, 1 e\ ulo>e or sin nor is* added 
•as a source of carbon This svnthcsis can also take pho e w'lien no 
sugar is added, if the pla nt < out aids -iillniem i eserxe oi gann material 
In the abseiu e of light, a similar s\nihcsis ol proteins can oieiir when 
1 In* soil ■'•(• of pit rogen is a nitrate and the ^source of, earlxm a carbo- 
hydrate, hut only in the presence of a potassium salt The author 
refers to other researches w l^ieli mdn at e. tin* part plaxed b\ po'ussiiiin 
in l.lio assimilation of enrbohv<|/atcs , 

experiments by Mimerati, Me//adroli, and ZapparolC on the sugar 

* o n t e nt of single beets at different stages of growth and the distribu- 
tion of the sugar m the root ga\ e the followin*' results In all eases 
the smallest difference-, in stu rose distnbutrnn (r.irelv ext ceding 0 a ) 
occur in the jralp, normal to the axis m the upper third of the root, 
helow t lie neck Changes in the -ugai < ontent of fleets during growth 
do n^t follow anv definite rul,e The analvsis of, a heet at any given 
time affords no criterion of its sugar ■ ontent at some othei period 

The loss m weight of roots when, piled in the field has been determined 
b\ Shawv 1 Experiments in Utah, with open piles of I to d ewt of'* 
topped roots, gave a loss of 4-7 in l;\ventv-four hours at a mean tern- 

* » liioehem Znfs t 1 UIU, 73, 10? , ./ 1910, 7«*» 

M kStaz Sperivt. A^r ‘Uni I9I*». 48, 00.1 . A , 1910, 373 

Jl US Dept Agn. .(Till V, l'»<J April 7, llM p Hi •/ mill, 01. 
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perature of -13° F. In Kansas, an Average daily loss of 6 *48% •was 
found during four days, at temperatures between 4° and 67° F. Open 
piles of about 5 cwt. of topped rqot so showed an average daily loss of 
2*9/ jn five days, at a ‘mean, temperature of 17° F. Similar piles, 
protected by a covering of beet tops, gave an average daily loss of 
0‘9/. The loss of sucrose appears to be practically negligible when 
wtorod under the above conditions for a few days. 

Manufaclnif. The Nuudet system of diffusion with forced cir- 
culation was hr At applied in the beet sugar factory with marked success, 
and subsequently applied, t<> the extraction of sugar from the cane (see 
p. 379). The forced cir illation during diffusion of beet ensures a 
more uniform extraction of sucrose from the sliced beet, and a corre- # 
sponding higher density «d the juice drawn off from each diffuser. 

Naudet* 1 has also applied forced circul vtion durbig evaporation by 
multiple effect, ..ithout employing pumps for this purpose. The 
Juice-inlet to each vessel is placed just above the upper tube-plate, 
and communicates externally with a juice-outlet at the bottom of each 
vessel, forming an e.xtornal circuit The juice entering each vessel* 
(from the preceding vessel) passes through an injector placed in the 
externa! circuit, thereby causing an upward current of juice therein, 
and a corresponding downward current, over the heating surface* 
within 4 he vessel. Additional heating surface mav be secured by 
adding a vertical tubular heater to each exterior circuit, between 
the injector and tin* juico-yilet in each vessel. 

Owsianikow' 1 has introduced cryst. .Risers with communicating 
pipes to such a manner that the massecuite added to the first vessel 
displaces an equal wofghl from vessel to vessel until it passes from the 
last vessel into the centrifugal ‘ k mixer.” lie claims the following 
advantages for his system over the present system of separate vessels : — - 
. (Jj) As the full capacity of the plant is utilised, a given quantity of 
massecuite remains longer under treatment ; (2) The entire output of 
masBecuite is more homogeneous and more easy to cure , (3) Too rapid 
cooling ia avoided ; (4) Boiling can be done m small pans, and there- 
fore more rapidly. 1 

By-products^- Beet-crowns without leaves can be used for feeding 
' horses, sheep, and pigs. 3 ' 1 The crowns and leaves form an excellent fodder 
"for cows, if supplemented bv other food. The leaves should be kept 

Fr Fat. 40659€ (1913); J , 1914, 879 
‘“US Tat. 1190317 (1910) ; J , 1916, 901 
J4 Sugar, 1916, 18, 418. 

Ji Journ. Board of Agrio, 1915, 88, 750 760. 
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dry#and*clean. A silage can a^o b* made. If artificially dried, the 
resulting fodder m equdl to nfeadow hay. 

A powdery fertilizer is prepared from*beet-molasses bv Wdkening. ’ 
The molasses* are mixed with peat, 'and inoculated with a/otoblteter, 
which decompo.se-,* the l)et«une. The Treated mixture tluuj contains 
about 2b water, 3 • To t fut$ogen. 9 -7b potash, and Jb-0 humus. 
SutHcient tuiperphos phate mav be added to cause the mixture to contain 
8 phosphoric at id. 

A companv lias bum formed to manufacture potash ‘*ults fiofn waste 
beet molasses of tin; Mason Malt Distillery Co , at Saiisalite, California, 
C S A. , * * 

HerzWi 37 prepares a fertilizer from waste waters (Stelfen afld ( tsmbsis 
processes) of t he beet silver factory by concentrat my to bb I>i 1 \*a nd treat - 
me with sulphuric arid, equivalent to the total lime and alkali present . 
Calcium superphosphate, nitrogenous animal refuse^, a ltd sawdust- arc 1 
then added, and the' mixture' dried # • # 

In 1901, France produced 10*8 million gallons of ahyliol liom beet 
.molasses out of a total alcohol- product mu of 1‘.) (> million gallons, or 
27*8 from molasses. In the .same \ear, (Jermany piodmcd 2 lb 
million gallo|is*of 9b alcohol from beet molasses out of a t^tal pro- 
«dm turn of 1 0L *8 million gallons, or 2 I from iftolasscs Dmnrg the 
war, Cerman beet molasses have* been used for the production^? \east 58 
fe»r foods! ii IT and fodder. The veast emplo\e<l for this purpose* pro- 
ditces no alcohol, lmt multiplies t w t< e as iupnllv as distillers' \east. 
It is giOA’nin diluted molasses, cunt. lining *added ammonium and other 
salts. T he demand for this nutrieri \ .*ast. f<>r hunrrtn ( edisy mptuAi 
has led to the construction ofrplahts capable* of producing from 100 
to lb, 000 tons of veast annually. * 

Tin: Kuinixc Imh'miu 

Dccolorisi/ty C(nbo)is Tliese possess a* miu h higher decolorizing 
fiuwer and ar£ said to absorb mon* organic and mineral impimties 
from sugar solutions than bone-char, b ln* mode of working abo differs 
greatly from the custoAiary jiraetice in the rcfiqgry ; filter presses of 
small capacity being substituted for tdie large* I tme-ehar filters or ( isf erns. 
Filter-pressing performs the double function of .separating tin* < arbon, 
after it has acted upon the liquor (so that it may be used again), ami 
simultaneously removing all suspended impuiities from the liquor, 

3 '.' Inf Sugar J , 1910, 101 
v US. Pat 1212481(1017); J,1917, 39S 
, *** llayduck. Polytechn . Ges. Berlin, 1915; J, 1910 , 323, 
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thereby dispensing with the Tailor £>ag- filters now used. ^Furt^er; 
the vegetable carbons cm be revivified by chemical treatment, thereby 
dispensing with tlie kilns or fifrnaees required for bong-char If these 
carbons can be manufactured < heapiv, it. appears possible to combine the 
man u fact me of iaw sugar with the refining operation m the raw 
sugar factory. Uaw sugar (cane or I>ii'et) would be manufactured 
during the, crop season, and subsrquentlv rclineel durum the interval 
between the crop seasons, no additional machinery bcnm necessary. 
This haft ahead}/ been done m two Dutch beet facSnies, working with 
“ Norit ” in tin* propoilmn of 2 on the weight of raw.mgar treated. 
The earliest patent for prodm mg a very acti\e deeoIoiiMiig carbon 
from wood Mpp(‘ai“ j to In* that of (Kfrejko. " Wood is treated with 
a solution >f (.ileium or magnesium chloride, or with c.ilcium acetate, 
before ignition out o! contact with air 

More recent » atents .lie as follows : — 

1 V « 

4 . Bonnard, llule, and Nieol, Eng. l*at . 10028, July 31, 1913, J., 1910, 

1212 . . 

11. M. (hitlin, II S. bat. 1219138 (1917.), J. t 1917, 19.3. 

Investigations we're' eariied out by a committee 40 of the ltoyal Society 
on the production of dieolorising carbon, similar to the (lerman and 
Dutch prodi'ets “ Kpomte ’’ and “Nont ” It wms comduded that 
“Eponitc. ” is maile from a mixture' of coniferous wood, Mich as pi no 
or cedar, and angiospormous wood, such as poplar or willow' . Experi- 
ments were' made' n.i willow' anel cedar under the' following e mditions : — 
(1) Natural weird without treatment ; (2) treat<‘<l with milk of lime; 
(.3) treated with c.ilcium acetate'. These w 're carbonized at a white 
beat in a salai .aiieleT crueublo heate'd in a Eh'teher radial injection 
furnace. Tlie i exulting carbon was w'ashed, lirst with hydrochloric 
acid, tlie'ii with wateu*. and finally heated. I’roee'ss (1) gave' charcoals 
•useless feu dee <>!<u im ng pur] m\s , (2) anel (.3) gave verv active charcoal, 
equal to “ Kpeuuto.” T'ho 1 charcoals obtained after treatment with 
calcium acetate were slightly meire active than tlmse obtained after 
treatmemt with milk ed lime', and the' type of wood t mated had little 
or no inlbie'ne'c on the re-Milt. 

Sauer claims that wheit washed Taw sugar is treated with “ Norit,” 
70 e)f the e e>lenir is removed by 0-25 % anel 100 of the', colour by 
3’Q . Owing te> tlie' small quantity of water required to wash out 
the sugar liquor from the cakes of “ Norit ” in the filter-presses 

•*" Kng. r.it ts io (1000) 

40 Chem. T'l'Jc J , 1017, Sopt 15, p. 2 IS ; J , 1917, 1011. 
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• before The latter is rewvitied* aiu\ the suitability of those washings 
for nu*lt i utz fresh* quantities of raw sugar, the normal fuel con- 
sumption of a ifiiiirrv wouhl bo rtTluood bv 2~> on subst it ifl mg 
Nont ” f(%r bone cliar , • 

JV'llet 11 has stridied the deeoloi idfcg, pou er of *nnm< unis carbons 
relatne to Fpomte talqti ^s standard *llm e\prniucnS*weie made 
with sulutioiis of* mol. i a< idiliod w it h h\di o< hloi n and sulphurous 
auds. piepand dining the determination of m;uom' b\ p« d,n is( opie 
methods. Tin* carbons in\ esti gated ga\ e d liferent lel.ij i \ e elli<*ien< ies in 
the presence of t hose t \\o acids. 1 he order of t lieu a< t nit ies being as 
folhrws ~~-(u) II '{<h<H lilonc, anti f Fpomte* I , luttoml, 2; 

FlamMic, o ; Flaming 1 ; Spi'eial carbon for wines, 7> * bone*ehar 
(fresh), b , bone-char (wadied wit h acid). K , < In rr\ -s| mie (h) Sul- 
jduuons (Kid fin'^nd Fpomte, 1 , Flandme, I , Littoi.il, 2, Special 
carbon for wines, d; bone-char (washed with ;u id ), j> , Flaming, 7 ; 
bone-< har (fresh), 8, chei r\ * -t Tine, ft • * 

\Veinrich !J ciitu me-, t l?o flamis m fa\ our of “ Xont, ’ and regawls 
all veget abb* carbons as infeiior to bone-char tor large scale operations. 
1 fe claims that bone-char remo\cs as much colour as an equal volume? 
of \ egef able ..carbon, and, in addition, lemoves organic and mincraf 
impurities not absorbed by vegetable carbdns. , 

Vegetable carbons ma\ aho la' used to fa< dilate lilt ra>ioiy»f refinery 
liquids. Wijnberg 1, emplo\,s 0 o to 1 op the weight < ff sugar fti 
solution. The liquor obtained frmn lo<) tons of < anc sugar, of ’.Hi polarisa- 
tion;- ’fter'this treat ment, required only #000 sq ft,, of tilieimg surface. 
The same liquor, treated with 1 of kip-elguhr, or >ith phosphate of 
lime, required lo.uoo* sq* ft , ai#l, without am treatment? required 
00,000 sip ft. of iiltermg sifif.ue . * 

Murky’* refines cant! sugar without, bm^-char or other forms of 

* • 

carbon. Haw cane sugar is mixed with molasses to a thnk magn.a, 
separated therefrom m centrifugals and pirged with waV’r. /Fife 
washed crystals are dissolved m waier to a smuji, and treated with 
milk of 1 i me in the* proportion of 0 5 to 2 CaO of the dry sqgar 
present. After boiling, the syrup is carbonated until the alkalinity is 
reduced to 0*1 CaO, filtered, treated with* sulphur dioxide until 
very slightly alkaline, and again filtered. The clear syrup is then 
boiled to massecuito in the usftal manner. 

» 

41 Bull Assnr Chx.u S>nr, 1 ' * 1 *5, 33, 220 'I'll ; ./ , 11117, 1.7.1 
. Ai *lnt S inf ar J , 1017, too m;, J , 1017-.1100 
* ^ Kng. Par 3S71 (tor,) , Int. S ut, a r ./ , 1010, 101 ; ./ , 1010 , 432 
41 Kng. Pat 0001 (101.*) ; -/, 1010, Gib 
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Manufacture of Sucrose £rom other Plants. * 

. 

Falm. -—In India, about 10 k of the home-grown sugar is made 
from palms, modly from the wild .date variety (Phanyx sylvestrn) in 
Bengal, and Irom'che palmyra .palm in Madras. Palm gur is darker 
than cane gur, due to the alkalinity of the palm juice acting upon the 
reducing sugars during boiling. Anncttd* overcomes this by previously 
neutralising the juice with citric- acid. 

Sorghum. Thrt‘<‘ practical methods of deteca^ing sorghum juice 
have been studied bv Anderson, 10 namely, (1) heating and skimming, 
without addition of bine , (2) defecation with lime , and (3) defecation 
with acid calcium phospluUe (5 lb. per 1000 gallons). Method (3) 
gives rather better svrup than method (2), but, taking into account 
the cost o! working, method (2) is considered preferable. 

About 17 mdjioii gallons of sorghum syiupweie produced m 1900 
in the United States, and the industry has since then developed in 
certain distnets. The average cost of production is estimated at 
19 emits (\)\<{ Y per gallon. .Jordan and Uhesley 17 give the following 
'analyses- -Total solids, ash, 2'1; sucrose, 10-0; reducing 

'sugars, 28-1, gums and extractives, Id); and aciditv (as tartaric 
acid), 0-8 . The “gums” consist largely of starch aiid dextrin.. 
The syriij^) should contain i£t least 70” total sugars, not more than 
9/ starch and gums, and not more than 3/ mineial matter. 

Maple. Canadian maple syrup is legally delined as made by the 
evaporation of maple sap, ,jind containing not more than 35, of 
wiper. Tlie dry substance should meet all the standards for maple 
sugar. v < 

* *T 

Invert Syrup. 

In 1910, more than two million gallons of invert sugar syrups was 
Used in the United States. 'Jordan and Cheslev 13 give the following 
compositions ‘ - The “ light syrup ” is made from refined sugar, and 
contains from 70 to 78 , invert sugar, and from 0 ,5 to 4 \ of unchanged 
sucrose. Some brands contain up to 33 \ sucrose. ” Dark syrup ” 
is made from raw- sugars, or mixtures of (1) invert from raw sugar und 
molasses ; (2) “ light syrup ” and niolasses ; or (3) invert with soured 
honeys and sugar-house w-astes. The “ dark syrup ” rarely contains 

« Agnc. J India, 1917, 12, 442; J ., 1917, 1022. 

« J. hut. Eng Chem , 1917, 9, 492 ; J , 1917, 662 

*• J. Ind Eng Chem , 1917, 9, 750 ; J., 1917, 1058. 

43 Loc . cit. 
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ra<fre than 72 5/ total sugars,' # a varying amount of whirl) (18 to 73%) 
is invert sugar. The a>Ji varies from 0 Jj to 3-5 . # 

The invert »Vr u p “ Nulomokne is a substitute for glycerin for 
j>uxposes in which a noiAdrying and^ softening material is required. 
Jt contains about 81 of invert sugaf, J8 water, and *mlv traces 
of sucrose and ash. It i* nuftiufactured bv boiling an aqueous solution 
of refined cane sugar with a small quantity of citin' at id and bleached 
gum arabie, m a steam-jacketed pan until the boiling point reaches 
232*5° F. Steam i*s then turned off, and cold wat^r added to the 
svrup to check the boiling The hot s\rup P tlnm^apidh cooled by 
flowing over met.d prates, between which '*old water is tirculated. 

Other Stovks. . 

( ilncosc . — Instead of t refit mg starchy mat ci nil in [nilk with acid, 
Rudman 50 allows a sprav of arid to re.rct with the *tar< h 111 the form of 
dust, by forcing the starMi and acid through suitable no//les intoVi 
< losed vessel. The air entering the nozzles nulv be pievnmdv heated. 
The same effect may also be obtained bv passing tin* stan h through 
a \ ibrating screen, or dow n a vibrating ( hute, and t lie a» id spia ved upon 
it during its fall. 

A continuous ty]»e of starch lonverting apparatus m j ». Rented by 
Sovereign and Lenders 61 , the com cited s\rup bring discharged at on» 
end* of the apparatus, proportional to the quantit\ of acidified starch 
entenng at*thc other end. Tlui advantage of this svstrm consists 
in the uniform composition a of the product. 

It has been proposed* 2 t*> employ Mitcor liouhnch So 5 for^acehari- 
fieation of starch. To obtain u product rich l ti gIu,<(>-<* and < ontaming 
little maltose and dextrms, the starchy material is he.itVd under pressure 
with dilute acid, transferred to a (dosed vat, and seeded with the mould 
at 10° C. Air is then blown through tin* liquid. The treated liquid 
is concentrated and yields a colourless svrup, without treatment with 
charcoal. Products containing a high percentage of dextrins are 
prepared by employing certain acids in the preliminary digestion, 
and«also by aerating more strongly during saccharification 

In studying muta-rotation of gAicose, Hudson and Hale’* prepared 
pure samples of a and ji glucose by hydrolysis of maize start h, and 
* 

4y U S Put 1181OH0 (1916), .7, 1916, 618 
so Ifcig Put 16362 (1914) ; J , 191.1. SS2 *. 
w L T S Pat 1183*08 (19L6), ./ , 1916,73') 

Fr Puts 473791 and 477927 (191 1) ; J , 1910, 61, 1170 
M J Amer Chem Soc , 1917, 39, 320 ; J , 1917, 340 
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crystallisation . from solution corhainihg acetic acid At ordinary 
temperatures, and with low acidity, tin* a-glueope predominates. At a 
higher temperature, and m the, presence cJ more m etic a< M, the /i-glueose 
separates. After rprrv •dalluing, the v-glueo.h* gave an initial rotation 
of + 1 10° ai|d the /h’-glm om i ap tail nil iot,it mn of + 90 0 J 

The following modification of liehreudh m. thod of prepaung pure 
/hglueose is proposed by Man gam and Acree,. a-])extrosc is dissolved 
completely in boiling pyiidine (25 grins m do c.c ) and tlie solution 
allowed to ej-yst aMmc lor twenty-four hours in an ice-box. /^-Dextrose 
separates with <>ny nmlei ule of pyndine, which it 1 om*s readily in the 
air, in uinm over Mil plume and, or in an oven at ldoAh When the 
pyridine is eompletelv removed, the product show’s an initial rotatory 
power of 2tr to do 1 . Tlngvield is 70 to 85 . 

Lactose In the manufaeture o{ l.utose from wh“v, Dietiich 55 heats 
the whe v under pressure, m the absence, of air, to coagulate the non- 
suear. The liquid is then tooled, filtered, and concentrated to a syrup 
in vacuo, and fin illy pa-demised m hermetically closed vessels. 

(> f/rnilosc. A method of producing I. i;vulose. from plants containing 
/,ntilm is de -.ci i bed by (tirtier Saint - Rcne. sa The pulped material is 
treated wit h acid, or a suit able ferment , t o convert t lit 1 inulin'nPo he vulose. 
An excess o{ lime is adoed to*pre< lpitate, calcium hevulosate, which is 
separated \,v filter-preying, and washed with water It. is then decom- 
posed by (Mi borne, sill ohm ic, or sulplimom at ids, the insoluble lime 
compound filtered oil, ami the filtered liquid concentrated and 
crystallised 

Analyses ‘of junes from tweitty varieties of apples by Moll 57 gave tho 
following results Juice from filte» n varieties of American apples 
contained from 7*9 to 12 total sugars, including 7-G to 31-2/ 
sucrose, 7)2-5 to 71-7’ hevulo.se, and 5 to 37 G dextrose. Juices 
from live varieties of French apples contained from 9 1 to 13-8% 
total sugars, including 21 to 29 5 sucrose, 58 2 to 71-2 hcvulose, 
and 12-3 to 23-7 dextrose In every instance the amount of hcvulose 
exceeded the combined amounts of sucrose and dextrose. 

Maltose -Kaiifmann 58 proposes to extract malt and separate 
the aqueous solution. The residue i^ treated with more water, cassava 
starch added, and the mixture (sp. gr. L-1G) is kept at G0° to 70° 0. for 

ni J Amer Chem Noe, 1917,39,905; .7, 1017,730. 

“ US Pat 1201027 (1910) , ./ , 1910, 1229 

^ Fix Pat 17 tOla (1913) , J , 191.1, 727 

V J In, l Etitf Chem , 1917, 9, 5S7 , J , 1917, 903. 

M U.S Pat LISUOO (1910) ; J., 1910, 703 
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30 •minutes. After boiling an»i eo< Jin- to <><V 0 , the aijueous malt 
extra- t is added. leduVing t(!e densitv to about 1 127, and the mix- 
ture is kept .it/W to «>V (’ lyitil s.uvh.uUi' .moil i> i omplete, after 
which it is iifter-pivssed. ♦ * 

Mannose. - llmNon and Saw \ er 3B h.fv* prepaied t!e> pure su-ar from 
t?eeds of tin* t agua }>a hn iVhj/t, U l>has huu .tih ‘u jut), ii\ hsdrolws with 
sulphuric a< id. 

MtbbiO'-r Hudson ^uid H,mlimT >0 fei merit pme ralhiinse with 
bak'uT veast at onlinarv lempoi.it mos After fei m$ut it ion* is com* 
plet-4* ( t ] 1 1 1 1 i v t o fui t \ - el id it In an s), a dejht cvr^nf lu le held acetate 
is ad" let | and tin* Inpnd hlteied. In *he lilt i at e, ! I * e e\t t of lead is 
pre< ipif.it ed h\ h\diic'en sulphide, and the e\< .--s of h\ ilm^n sulpliide 
iemo \ ed f i < i;i the lilt rate hv a current of an The In pi id i , < .•neiuit rated 
to a syrup in vacuo. On alcohol added, aruf iinalK a few ir\>ta,ls of 
jmre, meldiiose to lndiu e < r\ st.fllisat ion • 

A iflo.sC IS pi e part'd fl Dill < of { oilseed hu-hs )?\ the f. >lho\ 1 II- met hod of 
i . f 

Hudson and llaidm- 61 The material m M«e|ed m ijilute ammonift, 

boded with dilm e sulphuric at id to h\dinh»t> the \\lm, neutralised 
with lime* -^.e paj.rt e<l iiomiahium sulphate a< nhln d wit h phosphoric 
arid, de< nloiirvsed, < oik ent rat ed. and t r\ ,-tullued with t 1 k i aid yl alcohol. 

AVm So if a / 1 La Lorue ,J isolated ho -lapm ot *i ne>\ ■-uear </-rianno 
ketohept o^e fiom 2 h Kilos t ,f pulped Avot ido nr \l!i-at<tr p^tr (/Yrsoa 
gratis^nnu). This is the first heptose isolated limn a natufal source* 
14 limits at lh2 J C without dt*i ompout nm, is n<>t (ci mcut able, specific 
rotato r ,' power £7 aJ)out, + 21)’ 111 a<pieous solution. Tiio 

p-hroiiioplnMivlhvtlra/'Hit 1 wielts at IfhhO, and the j » 1 u * n \ h>;«izono at 
200° C. Its ctniii filiation is ,* . 

• Jl 11 OIL OIL O 

('ii.oii •('•<’• c • c ; r • on on 

oil OH II II 

Another heptose sugar was found hv La Forge and Hudson* 1 in the 
Leaves And stems of ,s jut labile (one <>* tin* stone < tops). • r l'ho 

sugar itself wms not isolated, but < j\ stallme # phen\ 1- and lu oinophen>l- 
osazones (m pt. 1!)7 J and 227 to 22H J (' , iespe< t iv el \ ) w.-re prepared 

and analysed. The h(*ptose is nonfermentable, and is not oxidised hy 

» 

59 J Amer Chem S,,r , 1U17, 39, 170 ; V, 1)17, Hi 7 

00 £ Amer Chem Sor , 1915, 37, 2731 27^0 , J , l9l»>, 02 
•** J Amer Chem Son , 1017, 39, 1038; J , 10l7, 730 

63 J. Biol Chem , 1 ‘*17. ?8, 511, .7, 1017. 229 

« J. Biol. Chem., 1917, 30, (il ; J , 1017, 731. 
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bromine 1 . As it yields two hcpt&ols cn reduction, it is regarded «s a 
ketose. 

Anaiatkw h KT HOI)S. 

.(•*) Sunosr. 

* 

The Vcnt/ke sugar scale of sa< charimetVrs has luthnto been based on 
the “conversion factor” of 100 Ventzke 3 f * 057 absolute rotation, 
due, to the work of Herzfeld and Sehonroek. As this factor gives 
n mucous values for specific rotatory power, the \ent/.kc stale is only 
approximately true. The, subjc< t has recently been studied by Bates 
and Jackson/ 1 of the IT.tt Bureau of Standards, hv measuring Jhe rota- 
tions of solutions of pure sucrose, (iist on a pol.mmeter with mono- • 
cliromat ic'liglit , and again on various tvpes of quart z-w edge sacclniri- 
niet.eis with white light. Two sources of. mouo< Iiiom.it le light were 
used, namelv, sodium vapour, (A ,5802 5 V ) and niercurv vapour 
(') bibb 1 A'). The mean value of ten exvicinncnts gave the follow- 
ing results (1)A normal sucrose solution (25-0 gi.nns m 100 e.e. 
motile) ga\e absolute rotations, at 20' of 31 517 ( - 0892-5" A.) 
and -10 7 (»•'»" (A 5 1 (» 1 A ) (2) The same normal solution gave a 

Baecharir.iet er reading of 99-89, S. on the ller/frld-Schdnroek scale. 
0) Tli<‘ conversion factors fc.r the two monochromatu light sources are : 
100° suga'i scale 31 -920' (A 5892 5' \ ), and 10 990 (A - 5151/4.) 
at 20° (’ , as lompared with 31-957 (A 5892 5 A) by the Her/Jeld- 
Schonroek Tutor. , (1) 'Hie di tlenmee between the absolute rotations 
of the normal ouartz plate, and the normal sugar solution is 0 003° 
for A = Jj892 * 5 * A., and 0*07?/ fftr A 5J01 A (5) The difference 
in rotation m^sugar degrees (raleiilat* jl from absolute rotations of 
the normal sugar solution on tin* saeeharimeter) for tin* two mono- 
chromatic light, sourbes was 

Heading (A 5191° ,V.) Heading (A 5892 .V A) 0 19° S. 
(0) The specific rotation </ sucrose (eah-ul.ited from the absolute 
rotations of the normal solution) for the two monochromatic light 
sources were : [a]^ ;ig#a 5 . A -- <!« -V2-J [*]^ - 1(U A -= 7«-342’. 

(7) The. agreement between the, accepted value, 59-502° and the 
above value 55 529 for sodium light, is in contrast to the dis- 
agreement between 60*502° and 55-927 ' based on the Herzfeld- 
Sehonroek oomersioii factor, thus corroborating the new- conversion 
factor 34-020° (A -= 5892-5 A). (8) The calculated thickness of the 

normal quartz plate gives 1-5931 to 1-5910 mm. 

t r *S. Jiiufdu of Standards, Bull No 2<>S, 1 >10; see J , 1916, 1120 
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In the'determination of sucMse b* (’lergefs method. t ho accuracy 
of the Herzfeld facto? ^ 112*bb has been questioned hv several 
chemists. Stance finds possibly differences of n } m the constants 
obtained by Vending more* or less promptls after msci-mu Kovdl 
has found variations from 1 12*29 to 1 \'l 99 W alter piopo>^-« 1 12-92, 
based on experiments wtffl pure sucrose. Pellet"* adopt* 112 9b for 
a particular saecharimeter, and points out that the ouM.int should 
be determined for each ^a< cliai imeter used He states that the con- 
stant may \arv from 112 bb to 113 00 according to ihe u |ueh 

elapses between inversion and polarisation, owing to nmt arotat mn of 
the inserted solution Ihe constant 1*12 bb is onls applnaMe when 
the ins cited solution is cooled rapnllv, and the leading tai\en in less 
than thirty minutes after insersion. lieyond this penod, t hv constant 
varies from 1 12 S7 to 1 12 95. 

(’. A. Browne"" lceommendsThc following modili^at i^n of the llerz- 
ft'hl formula, m order to correct for change 'of rotation with < hangj' 
concentration 

s J<*>(V B) 

1 12 Ob t,2- 0*(KMi5 [1 12-Mi t,2 (A - Id j 

M Ill'll l - 20 (’, tins i educes to- 

s loo (A -B) 

132 bb (I (KHJ5 I 132-bb ,( \ 15)1 

Hfc re -ommends insersion hv means of inveitase as <i sal iaMe con- 
trol on the accuracy of tin- n.iore rapid method of acid inversion 

Instead of heating the sucrose with ;p-1d for a delnAte t imy and a*1 
a definite 1 temperat ure, ’Walker? 7 simplifies the pioecssJ>\ heating the 
sugar solution to an approximate temperature, then jiddinj the acid, 
and allowing insersion to take place dm mg cooling K\jm-. im»nt with 
pure sucrose solutions and w it h molasses gave uniform results when the 
acid was added to the solution previously hr.it ed to ;mv temperature 
between t () and bb ( , and then left to cool tor lift * * « - h m i n u t • s or h mger. 
Thus, an approximate temperature of b7 C mas lx* adopted wdiMi 
adding file acid, and im further regulation of t •mpeiature is nenssarv. 
The cooling for 15 minutes m air. anc.1 finally ly cold water, < om j»lete> the 
inversion. The method agrees g loselv SSlth that of Het/jeld. using 
the same factor, 1 12 bb— 0*5f. 

An important } >a j »<*r oil “ The umi of enzymes and spe- ial v easts in 

F Int. Sugar J , lull, 17, .VjS-.V* > , J , l9*lt>, 131 
w J Assoc Ojffic Auric Chon , 11)10, 2, No. 3, 134; ./ , 1917, 173 
*'• Int. Sugar J , 1917, 31 , J , 1917, 153 
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carbohydrate analysis,” bv W. iY. DaVis 88 should be noticed. Fofrthe 
estimation ol mu ro^’o, he employs invertasy prepared from bottom 
yeast by treatment with toluene at 2/» to 30 (\ for 1* fortnight. The 
invertase, thus prepared, is free, from maltJiso and zvinase, and can be 
kept for .several \ ears. InvVr>ion of a sugar solution is effected by 
incubating ior 21 hours at 3H' (,\, with 1 »c c M>f the invent, ise and a few 
drops of toluene. The suei om* present is calculated by means of Ilerz- 
feld’s table of constants It is not necessary to apply any coirection 
for the slight optical activity oi the invertase aUded, as the error is 
inappreciable. 

In order to shorten thp time re<pnred for \ ydrol vms, when using 
yeast at f j.V ('., IVllet 89 employs yeast, lupieiied bv 7 of sodium 
salicylate, 1, thus reducing tin* time from about U hours to 20 or 30 
minutes, under definite conditions of concentration. 

Numerous n'ngepfs have been proposal for cle.st ro\ mg reducing sugars 
Vi order to determine sucrose by direct polai i/.af um. These include 
potassium aiyl sodium h\dro\ides, by Dubrunfaut ; baryta and 
strontia , and h\ drogen ]>eio\ide m conjunct ion with sodium hydroxide, 
as suggested bv IVllet and Lemeland, and Vollant. Muller 70 employs 
an alkal ne .solution of bismuth submtrate containing Ito belle salt. 

Fo‘r the, det ei m in‘.it ion . of minute percentages of sucrose, 1‘ellet* 
and (lumbers 11 modify the a-naphthol tc‘st by shaking the solution with 
the reagent and sulphuvic acid m a test-tube, apd eompanng the 
depth of colour produced with that of standard solutions, containing 
from 0*1 to 0-2 grm sucrose per litre*. , 

Jilakg, 7 * for lac same purpose* prepares a serii's of standard tint3 
by mixing solution of cobalt mtratehind eoppc*r sulphate, corresponding 
to the tints given by solutions containing up to 20 parts of sucrose 
per nullum. For larger proportions of sugar, he employs mixtures of 
red and blue organic dyes. 

(b) Other Sugcus. ( 

• Aldoses.- llougault 78 proposes oxidation by iodine* in the presence of 
sodiUm carbonate, in • accordance with the « equation . — -U'Olip -f 
H>0 4- Ij - K (3)011 + ,2111. The estimation is elTected by adding 
an excess of iodine, and titrating samples of the solution at regular 

‘ 85 J, 1910, 202 . 

88 Bull A*6or Chm Suer, 1015,33/29,30,39. J, 1910,320 

711 Inf Sugar J , 1910, 274-275 ; J v 1910, 858. 

Suer Indig , 1S90, 48, 87. 

hit Sugar J , 1917, 19, 20; J, 1917, 152. 

& Comptes lend , 1917, 104, 1008; J , 1917, 899. 
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intefvals until the 1« * *f nxlyii* reaches a low < mutant, value within 
half an hour (00 nmnites«in tin* <a-<> ol i^i.mrto ••) 

7/c/mm -- 1 >(Tt*r.ind and Duch.^ck' 1 ha\e shown (hat 1 1 u* Bulgarian 
bacillus {BariUu* m hit huto */ Ma.'^ol) ln>\o i n( o l.u't ic arid, 

hut arts upon onl\ or.*' of Hu 1 dm-act ha* i*J> s nannl\ lactose Mar* 
gaillan cmphws this organism* for .separating lai lu-r and glucose from 

Siurosn , 

( r'dlfU f h<r h or <h‘te<ting d-g.daet o>e m 1 1n* pre-em e of other mono* 
sae< harides Vail der Ha.ir"* ei^ipIo\s n-(ol\ ih\ d i a uric* I ha o-tolvl* 
hvdra/onc* t Inis obtained forms < olomle-s needles m, pf 170 (\ It 

is ]*raot icallv insoluble in cold water, slmhtL\ soluble \\\ i old ah oliol, 
.nmro soluhh* m hoi water or hot ah o hoi and .soluhh* in p\ mime. 

10< ) 1 1 i L fi in'- of (/-gala< toa- tan In* t let et t at l • n t V < ‘ pi e .ern e ot a n n \f ure 
of 50 mgrnm rath oi aiubinv'W who.*, rhamnose de\tiose, mannose, 

and law whoe suite none ol t he*.c ft »i n l ’ .in o-t o| \ k »\ dia/oiie 

* • 

Von P ran n 70 em[>lo\ s Ixyi/ov Id ih\ dr on ml h\ lk< t < d -h \ dra/ine With 
galact < >se this reagent foi ms a < olmn less < r \ a 1 lj m* pre< :pil at t' m from 
^ to 2 hours, act online to the t oik cut l at Ion |)r\tro-r law ulose, 
mannose, urubino.se. and .v\ lose <jne m> pretipitate 

'(r'lucosr. .hiA'soir 7 has determined t lie noryial wimhl undvspeeific 

"rot at or \ pow er of pun* el u cost • adopt big t lew on\ eVmm fu< for of 3 i^. (>20 

for the true Vent/ke stale (we p 302) A lotation of |m*Ventzke 

is gl^en hv 32 231 grins of glucose m loo t e ’ The old noimal weight 

of *12 '01 grips is hast'd on the eironeoiis < on\ er'-mii fu< t or of 31 1 057. 

The spe. die rotation of glurode is gi\ en hv t he formula , [ > I 

02 -032 + 0-01257 P, vherd' (7 gri^is. df anh\drmis glmo.e weighed 

in vacuo . in 100 e e. Or hv * f 7 1 "" ( 02 05*2 0 0122 n 4- 

, L J 'atn . . i 

0 0001807 p 2 ; where p - percentage hv weight nl cat w> • 

(rlulosc — This non-ft rmenlahle .sugar o<^urs m cant' molasses. It . 
is determined )>y 11. Pellet 7 * by diluting • molasses ten-fold, slightly 
acidifying, and fermenting with hot tom-\ east, for three da\s. The 
reducing power of the residual glutoM* is then determined hv heatiilg 
with jFeAling s solution*at 03 to 05° (' for 1 1 #*i i jf v minutes after pre- 
liminary clarification with normal had acetate Pellet found from 26 
to 5 glutose in cane molasses. , 

74 Ant). Inst PaA'Uf, 190(5, 20, ( ‘77 

7i Tear Hum P rr/s- Iits\ 1917,37, 10S, ./ , 1917, logit. 

7 5 Her , 191(5, 49, 1 UMJ— 1 2(5S , .1 , 191(5, loi'tj 

77 J It'axh. Acad Sc i , ltp(l, Q, 530-631 ; .7, 19K5, 1 1 L'(5. 

^ Ann . C/tim. A tialy t , 1917, 22, 43, ./ , 1917, 4(57 
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Lactose. Baker and 1 1 niton 7 ** d<‘teVn ( une lactose in tin* presence of 
other sugais l)V utilising thp f;u t that la< tose is not termented by 
ordinary veasts Tln-v ron'-idrr tins method prcf<*rab>{e to polanmetrio 
methods 

Maltose . — The detcrminvtimi of maltose in the pretax e of sucrose, 
or fructose, or both, has been worked* out? bv Davis and Ihiish . 80 
Their method is based on the fact that certain \, casts compb’telv ferment 
glucose, fructose, and sucrose*, without acting* u])on maltose*, whnli can 
thus be dcteriViined from tin* final reducing power. The yeasts em- 
ployed are, Saccjtaronit/ccs )nau untits, >S. cxigmis, and *S'. anomalus. 

Rajfuwsr. -II. 1 VlDp 1 claims that the determination of this sugai 
in the presence of sucrose, by the Ilerzfeld-raflinose formula, is vitiated, 
bv the presence of othej; c» pt i« all v active substances, even when these 
remain unaffected dining inversion , 

Kluyver 8 - employs special yeasts for ff estini«iting raflinose m complex 
rnixtures of sflgars and measure’s the volump of carbon dioxide evolved 
by the action, of tin* yeasts, in a specially designed eudiometer lie* 
showvs that top-\east», (Toiula ilathla, ticluzosaccltaroitn/res Potnbr), 
and a lactose* yeast , all decompose raflinose* only to the stage of melibiose 
and hew dose*, the lat t <*r of which is fermented, giving carbon dioxide 
Bottbm-vcast fe*rmehts raflinose completely. From the difference* 
betwcon v Ju* ('()_> evolved by tin* action of top- and bottom-yeasts the 
quantity of raflinose present can be* calculated. Biochemical methods 
have been applied by Kluvver to tin* analysis of food material", silch 
as jams, stareh-s\ i ups, and m other ease.s of technical importance 
Hud^m and * I lard mg, employ enz\ m^s prepared from top- and 
bottom-yeasts for determining raflifloso f in sugar mixtures Autoh sed 
top-yeast decomposes lallinose as in equation (1) 

(1) Ralllnose Melibiose -f fructose 

• ,\uto]vsod hot tom-vc*ast vuither decomposes melibiose* -- 

(2) Melibiose galactose + glucose. ». 

■The difference in rotation between (l) and ('!) is a measuie of tin* 
ralVhiose present Mixtures of 1-5 ' of raflineve with sucrose ‘ gliyose, 
fructose, invert sugar, lactose, maltose, cellnse, and trehalose, gave 
results varving from 1- Id to 1 * 53 Raflinose. 

lino, 35, r» 1 li , 1011, 43 

J. A 'trie Sn , 1.013, 5, to 3 , ./,J013, 1021, 1025. 

M fiuli Jwer C). 'tun Sure , 101(5, *35, 112, J , 1017, 035 
s *’ Ihuchew Suiki tit pal i mji u, 101 t 
^ J A mer* Chon S t .r , 1015, 37, 2103 ; J 1015, 1005 
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(e) Mulntcs of Swftus. 

Wilson ,in«l Atkin.o 1 juivve that dextrose mid iu.iIiom' are (juant ita - 
lively oxi.ii-* d hy bromine at ordiimrv tomperaruie-, w hereas l.evulose is 
only \it\ - 1 1 .z fi 1 1 y oxidised.' Hence, a nnxtme ul tuM', maltose, 

dextrose, and l.evulo-e mav be nnal\sed # .i* t« dlo\s ^ Tin* >y< rose is 

determined by polarisation* anH mlm turn, befoie .aid aftei inversion 
by insert The resulting mixture of redming mumi- is treated with 

bromine under standard conditions of aeidits and temneioturo for a 
given time. Tin* final rediuing power is due to 1 i \ ulo*e onlv,* Irmn 
which is deducted that portion demed from the m.jo-e On sub- 
tracting the cal< ulated rotation, due to sucrose and 1 « \ ulose, from the 
initial rotation, the rotation due to maltose and dextrose is obtained 
Similarly, by subtracting tin' reduction due to | e\ ulo^.» oulv, trom the 
miti.d redu dnm, the reduction due to maltose and dextrose is obtained 
The percentages of maltose and d'^t ros.M.m then lx aluilat ed The 
oxidation method affords t an easy means of dtlc<tn1g abnormal* 
quantities ol dextrose m honev, jam-, etc » 

• The composition of starch s\r,up has been studied bv We-ener and 
Teller, 93 w ho i alcuhite t he proportions of maltose a nd dextrose from the 
cujiric rcdueing'pmvor, and \ icld of cnbon dioxide on lei mentation 
Two samples ga\c 11-7 and 17 2 de\(eo-e a'nd 22 0 and 1(* 1 
maltose. There were also present leducmg sub-tain is w Inch Tei ment 
with diflieiilty amounting to about 1 1 cah united as maltose, oi 8 
cal^ula "d .is dextrose, and unfernientablc dext i m- a. mounting to about 
17 , * 

(d) Cypptr-mlurtioh Methods 

Meade and Harris’® find that' the Meissl- Hiller method gives results 
4 to X>/ higher when the‘ excess of lead is pre< ipit.^ted a*s oxalate, than 
when a carbonate or sulphate is used. Further, that the results are 
about 5/ higher when weighed as cuprous 'oxide, than when ignited * 
to cupric oxide, The latter agrees closely with the mdometrie deter- 
mination of the copper* , 

French^ and Mannhepn’ 7 prefer Rupp and J.ehmann’s lodometric 
method to the Fehling-Soxhh't method, and find *t hat the products of 
oxidation of the sugar have no action on iodine The authors have 
recalculated the table published by Iiupp and Lehmann 
> 

Biochem ./, 11)16, 10 , .>04 ; Anahit, 1017,42, 12, ./ , 1017, 174 
** J. *nd. Eng C hr in , 1016, 8, 1(K)0 J J , 101/J, 12 JO 
^ J. Ind . Eng Chon , 1016, 8, 50 4 ; J , 1016, 75o 
’ 7 Arch. Pharm , 1016, 254 , 138, J , 1017, 1022 
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Weddcrburn's modification o( the L gravi metric method 88 consists in 
reducing the cuprous oxide, in a silica Gooch crucible, by means of 
alcohol vapour, and t he results agree closely with the electrolytic method 
of reduction. The former metin' d is mnijc suitable for routine work. 
A solution of tile material is*rlariiied with neutral lead acetate, and 
the excess of lead removed by potassium oralate. 

For determining very small percentages of red. icing sugars in the 
presence of sucrose (high-grade and refined' sugars), Bellet 89 employs 
a Folding solution (otitaining only 00 grins. ,of sodium hydroxide 
per litre of mixed solutions 120 c c! of this copper solution, 20 c.c. 
of the sugar solution to ‘be tested (containing less than 0-10 grm. of 
reducing, ugar) and 10 e c\ of water are lieated to 00-02° C. for 10 minutes, 
and the , precipitated cuprous oxide filtered off, after diluting wuth" 
50 c.c. cold water, heated in a mu (lie furnace, and weighed as cupric 
oxide. For rapid work, the cuprous oxide is collected on a small disc of 
filter paper of definite ar< a, and the dVpfh of the rial colour compared with 
Ta series of similar discs, prepared Irom kno'wn quantities of a standard 
invert sugar solution (I e e. 0 005 grm ), heated in the same manner. 

Maquennc 90 also discusses methods^for the determination of small 
quantities of reducing sugars in presence of sucrose, by heating the 
reaction mi\t uro at i) d< finite temperature, and for a definite time. Thp 
reduction duo to sucrose can be minimized, but not entirely eliminated, 
by heating between 05° and 75° C. for 10 minutes or longer. Slight 
fluctuations of temperature do not affect the results appreciably. , 

, . \ (e) M isccUanams. 

Tlio calcium carbide method of estimating water has already been 
applied to coal, tea, coffee, cocoa, butter, cordite, w’ool, and other 
substances which readily oxidise on heating. The method was first 
suggested by Danne, in 11)00, since when special apparatus has been 
designed by .Dupre, 91 Huberts and Fraser, 82 (Tipps and Brown, 9 * 
Masson , 91 and Campbell. 93 West 90 has designed an apparatus in which 

.7 I,ul l'.'U! r h, m , 1^15, 7, «>l(); J , 1015, S.1 1 w 

™ Hull ( wor ('him -S m r , 1913,31, 1SJ, >7, 1911,3."). * 

i'omphs I ‘ > 1 1», 10,3, 207 , c/ r , 191(5,320 

,Jl An<th/A, 190(5, 31, 213 , J , 190(5, 7 SO, 

112 ,7 , 1910, 197 

w A nah, s7, 1909,. 34, 519; J., 191(\ 13 

<u ,7 Chum Hoc , 1910, 99, S3 1 ; Clu m. Xutrs, 1911, 103, 37 , J , 1910, 210 ; 
1911,137. 

1,3 .7 , 1913, (57. 

86 J. Ind. Eh 0 Chon., 191(5, 8, 31 ; J., 1916, 551 ' 
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thc^icet v^ene evolved from sae^hariyo ^materials containing water, is 
measured m a gas burmte • 

Snell 97 gives r«i"iilt of Ins elect rie d reliance test on maple syrups, 
and mixturcsef maple and sin tom 1 s\»rii[is as mlhieu' ad b\ the addition 
of basic lead acetate 1 A graph is plmt ^i^willi \ulunVs of Fad acetate 
solution as abscissa*, and resistances as oidiTiates 'I lie ahs ( i*\sa of the 

• i 

point of inter.seetiofi of two straight lines, funning the maph is called 
tlie “ lead mini her ”, and* ranged from 1 ‘ t o f > * t> w it li 7< I genuine maplo 
p>ruj>s. Of 20 s\rujv» containin'.: .‘in of mk rose m i u j * . IT ga\e„smooth 
cur\es. Of 20 syrups containing 10 o| Miero.se s\iup, IS ga\ e smooth 
curve*. and the remaining two gave points ».f mt em.s't um outude the 
limits he genuine s\ rup % * 

* In tin* analysis of satmatioii scums, Stanch '' del ei mines # t he total 
car lion b v oxidai ion w ith < hromic and Mil phui h* acids end w enduin' t he 
carbon dioxide e\olyed. F lit* sugar content h determim d in a separate 
portion. The quantity of carboV dio\id> due to Mig.li is (Jrdimted from 

the total found, and the balance calculated to caifton perecntago u\ 

. » 

> organic non-sugars 

Jbvux 2 -ST Mini MS 

. * (u) Sol K f I ^ ' • 

According to (Juris, 09 the lmrsfxf he- f nut lx * rind <<>nhTin^*2 to d 
fat, () to 7 nitrogenous matter, and 20 4 o SO '-Om \\* Owing* 
1 0*1 he oresenco of s.iponms, the pulp or Hour < a n not he u-cd a-, food st nil 
witliou' ireatimmt to remove them lie Recommend-; walling with a 
0 1 solution of hwlroehlorie acid, .The starch t h u treat e'fl is whit*', 

i • j 

odourless and t asteless and nmdit "*rv e as food or for t he product ion of 
alcohol. Factories for the production of starch fi*om 1 1 < > r: e-c liestmits 
were formerly erected near 1 *ari - but were* not r<miunrrati\ e, /nving to 
the cost of labour and transport 

(M Mwi nni itr. 

Goldbeik 100 describes a method of w heat-starch manufar t lire giving 
a yi^ld T)f 7)7-60 of starch, as compared wvtli dl--‘>2 by the? old 
methods. The new method is due tp the* more; perfec t separation of the 
starch from the gluten by t lie follow mg oper.it ions The Hour is kneaded 

into a dough wdth water, and washed m an extractor. The stare h-milk, 

* 

J J ml i:*tj Chun , into, 8, 211 ./, l'»16, |S2 

1,8 Zuclennd iio/nn , 1018,40,201, ./ ; .1 ' » 1 0, TUl 
^ Com pit's )( nd, 1017. 165, .Us , ./ , 1017, 1 1*»7 
100 Chtm -Zeit , 1016, 40’, S20-S20, J , 1016, 1160 
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thus obtained. is passed througlatlie ysual sieves, and t Ik; line starch 
separated bv centrifugal action. The stVch. remaining on the sieves, 
is hepar.it ed from the, admixod'gluten bv allowing the gluten to ferment, 
or bv treating it with dilute ammdnia and ac etic acid, and centrifuging 
the mi\tiue The gluten and*' bran thus separatefl may be used as 
feeding st nils , r , 

The manufacture of a granular form of starch is parroted by Hauer. 101 
Starch is mixed with a binding material (** ma/.am ' a dextrin of high 
molecular weight) in licpiul form, and the mixture'll dried m a current 
of air without gelat lmzat ion of the .st'arch f Tlie product consists of 
liard pellets w Inch break* down in watei at ordman temperatures, 
lorMiing a 'milky liquid witliout residue 

The method of purifving waste water from potato-starch factories in 
Hungary is thus described by I Calm l . 1 1,2 The volume of waste waters 
varies from I • Mo 2 8 cubic ft. per cwt/of pot atoe >, represent mg a daily 
discharge of fu mi 1 59, 1 2t'to 9 1*8,2 12 Viifue ft. of wade waMr Pimfica- 
vion 1)\' in igation was found too cumbersome, and good remits were 
obtained on the following principles -Purification of the innocuous 
water, derived from potato-washing, by subsidat ion m a tank uipable 
of holding t ho deposited solid matters collected during I In u liole season's 
working. This deposit generally amounts to 5 of the potatoes r 
worked, g r ; about 25 cubic ft. }>i*r 10 ton wagon of potatoes r l'he 
‘noxious fvatet's from the starch manufacture, amounting to two-thirds 
of the whole, arc run over dvked areas of ground to a depth of about 
d feet, and tlien left to ferilienfc. The area required for sin, ill factories 
j, about a acit'n, and for large factories 85 acres. Part of the waiter 
disappears bv percolation and evaporation ; ■ the remainder requires 
about 4 months for. fermentation. The' soil thus manured is suitable 
for cultivation. 


. .. . 4 (e) Analysis. 

Von Fellenberg 1 "' employs a direct method of estimating starch, 
bf.sed on tin* .solubility of starch in a 50 calcium chloride solution, 
its precipitation by iodine, and the decomposition of this precipitate 
by alcohol. , , 

Davis 104 [proposes a method based oil the use of taka-diastase, prepared 
from .ispcKjilhis o) ijz(V , which quantitatively converts starch into a 

US ViU 1175m and 1175111 (1910) ; ,7 , 1910, IS2 
"' J Vizuym Kozfemeni/eA , 1910, 8,‘ 1 ; J , 1910, 1120. 
llH Miff Lebt‘n\mtftelunft i rs. llyg ., 1910, 7, 3t 9 ; .7, 1917, 93' 

* w .7, 191(3, 207 
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mixture of two sugars only -maljose *iuf dextrose, which can (hen he 
determined by rotation ’or by “reducing power. The material is first 
freed from sugars^by extraction with boiling 80 alcohol in a Soxhldt 
extractor, also? if necessary, .extracted with cold water to remove gums, 
amylans, etc. A weighed portion. 2 grm* . i. then gelatinized with 200 
c c. of water in a 250c c. bq^ke^-Jlask heated for \ hour m a water-bath 
atl00°C. The solution is cooled to 38 ' (’ , audo- 1 grm. of taka-diastaso 
added, also 2 c.c. of tolu?me; the mixture is then left for 21 hours for 
conversion to take [Two. It is then heated in a boding, .water-bath to 
destroy the diastase, and t lie cleaT portion filtered through a lluted filter- 
paper iflto a 500 c.c. measure Mask. The jesidfte i* washed sc\ eral turn's 
by decantation until tho volume in Mask amounts to 175 f c. r l'he 
necessary quantity of basic lead acetate is added to pi ec: pit at* tannins, 
etc., the volume required varying from 5 to 2o e c (a large excess of 
lead should be avoided) WheJi the piecipitation is wmipleto, the 
solution is made up to 500 c c. and filt ered IfM) c c of the filtrate is 
placed in a 1 10 c.c. flask, the slight excess of lead precipitated by sodium • 
carbonate, and tho volume adjusted to 110 r c. at* 15° (5 50 c. of the 

filtrate from the lead carbonate is used for the reduction, and another 
portion polari/ed m a 400 mm. tube. 

• A polarimetric method of determining starch, 1 ’n the presence of ether 
optically active substances, is suggested by Baumann and Groydeld. 1 ^ 

It is based on the complete precipitation of starch by lead fannate 1 
whim the latter is formed in the solution. The difference in rotations 
of the same solution, with and without the Jireeipitation of the starch, 
multiplied by 5 111, gives the percentage <vf starch presifit, this factor* 
being calculated from the average »rota{ory power ( I 183- 7) of 
various starches. The error of the method does not exceed 0 2, 
with substances containing from 10 to f>( ) of starch, togetheyr with 
large proportions of sucrose, dextnns, etc. 

For detecting potato starch in flour, Planck* 1, employs “ metachrom* 
red (4 Agfa.” Pptato starch and cell tissues are < oloured a bright golden 
yellow by this reagent, whereas cereal starches are unaffected. 

For the* determination* of starch in raw potatoes, Ewers"' 7 herds 
the ground sample with dilute hydrochloric acid.’ After cooling, the 
solution is treated with sodium molybdate .solution, diluted to known 
volume, filtered, and polarised. r fhe reading in Ventzke degrees , 

)• 44007 = percentage of starch. 

la> £ inters Xahr Gtnvs.rm , 1917, 33, 97 ,‘v/ , 1 9 1 7, 002 
106 Z. Unterx Xahr. Genustm , 1013, 29, 240 , ./ , 1910, 1077 
, 107 Z. offend. Ckem , 1910, 21 , 2.32 , ./ , 1916, 432 
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The most accurate value for starch inn potato is found by subtract- 
ing from 100 the sum of the percentage of moisture, ash, cellulose, ether- 
extract, proteins, and pentosans. Values so obtained Mre higher than 
those given by the Baumcrt-Bode method and Ewers’ polarimetric 
method. The values deduced lVom specific gravity*, from the table of 
Behrend, Marcher, and Morgen, are abou* O'. F lower than results by 
Ewers’ method. Do Vries 108 has constructed a new table, tk (Ironing’s 
Table,” which gives more accurate values. 

Wicninger 10 o has devised a polarimetnc method of determining 
starch in spent, grains, after precipitating the Irevorotatory substances by 
zinc sulphate The rotation due to non-ann l»eeous dextrorotatory 
matters isMoiind bv precipitating both the hevorotatory substances 
and the st'lirch in a second portion of the liquid extract, by means of 
phospliotungstic acid. 

The gelatinizing^ temperature of starches is determined by Francis 
i\nd Smith 110 bv means ol a special thermo-micro-slide, with hot water 
circulation. The starch to he tested is placed on t ho. slide, covered with 
water, and the, slide heated at the rati; of I'M \ per minute. The tempera- * 
ture is noted when the starch granules lose their polarizing power. 

Dox apd Roark" 1 employ a No 8 electric incubator for the microscope 
stage'. 1 The gelat mizifrion points of the starches from 13 varieties of <* 
maize w6v*e found to varv from bl l J to 71 1’ (', but concordant 
results were, obtained fot each variety. 

The viscosity of starch solutions is determined by MacNider 112 in 1 a 
Scott- viscometer, at the boiling point, of the starch solution, relative to 
Water, <^1 so at boiling point °Th<»- starch solution was previously boiled 
with steam for 1 hour in a mode# ‘ k .kettle ”* of gallon capacity, 
similar to the large' “ kettle ” used in the preparation of warp sizing. 
Various grades of thick-boiling st-arcdi (0 5 lb. per gallon water) gave 
viscosities of from 2-89 to t-58, whilst thin-boiling starch (1 to 2 lb. 
pet gallon water) gave viscosities of from 1 -27 to 2-45. Maize starch 
'4 lb. per gallon) had a viscosity of 3*51. 


,M Chan it , lu'lrt, 40, 71 ty 1 53 • 

1(W X fits. Braun v, 1915, 38, 1*57, ./ , ltUG, 377 

110 ./ I ml Kng ('hem, HUG, 8, 609 , J , 1916, 760 

111 J.Amer. Chan Hoc, 1917, 39, 742, J , 1917, 560. 

112 ./ Ind. $ng. Chan , 1917, 9, 697 , J , 1917, 899. ‘ 



SUGARS, ST.vfirnES, AM) (JI MS. 


m 


Puump laAis 

, ((/) Sol K< I S \ \ |> ,^1 V M" I Ic S 

Montandon 113 states thc»t* s’^hst itutcs f « * r mini . i r« 1 1 ► h * .ire obtained 
from the following* Bra/dian plants Ditlnmt spe» ies ,,f •• \ iil^k <»,'* 
hnlnolobmm < lh j/ti< )<>n t (Ptflu't nlobioin tjumnufi > um) " \ r « » 1 1 ' da 
oommu " or " ” (Yniht'm i/>un)/i>f< m) i«i tlie ptoMiice 

of Rio de Janeiro. \ mheiro 'do Campn' nr ‘ \r\ore do \ mlm " 
(Voillt*ia thfflsoulni) II* tin* State of Midas (na.fes The best ( j n.dlt \ 

nr " iromlfn.i hmrima, ' is ( olourless and t ran^pai ent , < omnletel\ solufile 

• 1 

m eleven parts of cold wafer A sample had the follow my i < n iTposit ion . 
Whiter, I I -TO, ar.ilnn, H7’ti7 . vellow hittei suh-fan. e (Mi:), resinous 

suhstanee, ( ) • ( > 1 ; insoluhle m.dter. 0 012. an<l ash, ft II Con- 

* • • • 

siynments of Brazil irnm li a\ t* been expoited to Lixetpool and t<^ 
(lermam from 1000 onwards # * 

The various spe< les of Asfnuj<i!n\ from wlmli uum-t ra<_M< ant li is 
obtained, yrow on the mountains surrounding tin* IVruan plain 'Hie 
price 1 of the yauf l Ml Inis nil re.ised 5 to K) .Mine t he out break *>f war- 
«The, present. pri< e-. sire as follows First yr-ideVR per lb . second 
yrade, Is Hd , t bird irrade, I s 2d fourt li irr.nhu |0d , and fiffrh yi ado 
hd The primipal Persian markets are Ilamudan, Shiraz. Kerman. 
an<4 K<Tinansliali. From lot) to 200 ton> is exported annually from 
Hainan m before August, F fc ll1, half of tTiis amount was shipped to 
Russia, and the other half to Ameiiea*and («reat Britain # (Ireat* 
Britain and Russia arc* tin* largest importers of Persian yum-trayaeanf h 
followed by Turkey, India, and the Hinted Stated The exports in 
1 U 13— L 1 were valued at £233,000. • • 

* • 

Analysis. * 

For the determination of <;iiiii m French otheinal syrups, Luce 1 '*’ 
reroimneAds the method# of Roeques and Seller* The syrup is diluted 
five-fold, and 25 c c treated with 50 # e <• of Oq alcohol, and 2 c c of 
saturated alcoholic lead acetate solution Belber's method, though not 
so accurate, is sufliciently so for most purposes 20 ce of ti\ e-fold, 
diluted syrup is treated with 10 c.c. oi 03 alcohol, ahd 1 c c. of 10 / 

11 ^ ( V / (wanes e Qinn/nes, HUO, 13, 417 , J , 1 7, J 55 
114 US Comm Rep, No 3p3, Dec 15, 1U 15 , .7,1016, 134 
• 115 J Pharm Cfum , 1016, 14, 13-10. 
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aqueous solution of^alcium chlolide. f After 24 hours, the precipitate 
is washed by decantation with 00 c c. of 05 / qlcohol in three portions ; 
transferred to a tarod filter, again washed with 20 c.c.mf 05 alcohol, 
dried for 0 hours, and weighed. Since the 'moisture content of gum is 
about 12 /, the weight is multiplied by 100 88. ‘These methods are 

not applicable to gums containing dextnns’. * 

Waters and Tuttle"" recoinincnd basic lead acetate as the most dis- 
tinctive reaction. Mixtures of neutral ferric, chloride and alcohol, and 
of copper sulphate and sodium hydroxide, are valuable as confirmatory 
agents, for (juantitative determination, they employ a solution con- 
' tabling 50 grins ( upper'll* etato, ammonia m e\( e*s, and 50 y of alcohol 
in 1 litre. ° 

Ufl US li„nnu nf y/nmi.irtis, T^hnot Vo 07 , -/ FnniAhn Inst , 1016 

1,81, 2m; , j , iruo, :;75 
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By Arthur R. Lino, 

. ComultuHf C/inntst, 7 t, (Iitat .s// , , 7 1 1.,,-uhni, /•'(' 

• 

. Owincj to the continuance of the war, it has been found neressaiy to 
restrict considerably the production of potable femiented liquors It 
might, therefore, have been anticipated that the icse.uch work con- 
nected with the production of.thyse liquors would* have undergone a 
corresponding diminution , And this would undoubtedly have beeft 
the case had it not been that the rest rations thvmscK cs*lia\ e rendered 
necessary special investigations. to meet their demands , as it, is, these « 
latter have quite counterbalanced any deficiency m what may be* 
termed th*> routine investigations of normal Activity in this 

•direction is particularly noticeable m (,’crmany and in Austria, "more 
especially in the former country, where the most diastic changes have, 
had , to be made both in regard to materials 'employed and methods 
acfopi d in tfjo production of beer, on account of tha shortage of giam. 

It has i>een deemed expedient to deal as fully as span; would pci uni, 
with the investigations on \vhich thest* changes ha\e been baswd, si net* 
they arc, to say the least, suggestive so far as <*ur hony prodia t ion is 
concerned In most otjier branches of fermentation te< hnology, how- 
ever, tli(‘re has been a distinct falling oil in the number <ff papers 
published, which may to some e\tent be < ownted for by the fact, 
that it is undesirable at the present turn* t*o publish ^otne of tlie facts 
which have Lten ascertained in regard to h i mentat ion products. 
Contributions of an academic character have been well maintained bo lh 
in quantity and quality* and although tliere arc* yo striking discoveries 
to place on record, attention is called to a? considerable number of 
valuable papers in this category., 


Chemistry. 

yhff* greater part of the investigations in pure chemistry which 
concern the fermentation industries during the period under review are, 
• as usual, those which describe the actions of different enzyrries. 
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In om1(t to prrvmt confusion, he writer has adopted in tliis section 

W 1 1 e I e \ it possible the n< Mile m lat Wl e led en/\ llics \S till ll COIlIlotCS t llC 

1 ( l 

pilltieiilar .substrate on yyhieh they ;yt , thus am)las; instead of dia- 
stase, siieiuse instead <>( i n\ ei t a V. Following H. K Armstrong, he 
has also adopted the t'dins eu'ny loc hist ie and piot’hoelastic instead of 
amylolyt ie, proteol) tie . o'* 

>S 'larch II t/dtolysis. - fn his fifty years* retrospect of brewing science 1 
II. T. liiown remarked that- the k stanli question ’ had its birth m 
1811 when KiimIioI observed that- stale h undei thv mtluenee of vege- 
table albumin ” of glam yields a ci yst.tl 1 liable sugar. Yet so ditlieult 
and complex is the Mibjei t of stanh hydrolysis that he \cnturcd to 
prc'dict thfit. chemists will not- be united on it even m its bicentenary, 
k 2()lt A D.‘ Ihe w liter believesth.lt one of t he chief fae t urs \y Inch has 
operated in Keeping back definite com liisimis on this subject is that 
stale h has l)<*-*r, regarded as a < hc-mic al ent it \ in the same sense as if it 
yyete a < i y st a lb ne c c impound. Chemist s ha\ e been m t lie habit of speak- 
ing of t In 1 st arcji moh c ule, w line. is it t here* be* am mc*amng w hat ever in 
t he tei m it is t o be regal ded m a ph\ uologi. a I rat hci t ban m a c hemic al 
sense It is tint* that Ibown and his colleagues weie among those* who 
recognised that t heie is a dilb'iimi e in t lie* beha\ lour of dflbm*nt starches 
towards malt, amylase, and, this has been amply continued by subse- 1 
(juc'iit wor-k ’ Much good and uselul wmk has bc*en earned out, and 
Vet lam deli mt c* piodints hay e bec*n isolated, y et tin* w liter ventures 
to think that it has not been Millie lent ly recognised that the* suh.str.Ue 
most fic'.piently eniployc'd di c*\ pei 1 1 1 1 «* ul s on the hydiolysis ot starch 
by malt aibvlasu, < </ , potatontau h pa-de, i> of a mixed nature, so that 
ill all probability seyeial 1 eact ions' ai e, pi oc ceding at the* same* time* 
Against this it, maybe uiged that- in some c ases .soluble* stan h prepared 
by tin* Ivntnei met lit d has been c*m[)lovc*(b but c*yc*n so we aie by no 
mc*a ns sin e that yy e ait* dc*abng yy it h a single* c hemic a I su list am e. Then 
again Ike multiple natuic* yd malt amylase has not been sufficiently 
recognised until comparatively recent tune's 2 Among tue compounds 

1 J Inst ft/, trow, 22, JUS 

.'some ol t In* i .*(*,*1)1 Hull. 1 1) I »<* i .'cot il.'il m t li H IVp -it deals with tin* **ltOn 
of puillied aim hoe oil :c sf.uvh '•lit >-t i ite hut liit.'i C't mg :i -* the lf-mits are, niul 
whilst udniitting that the e\pei imeiil s ue hasod on a sonnU scu'iil lli. pi in, it would 
obyiou-dy hr wroin; lo coi.np.irt them wiihth, result s of thy pi e\ hh workers whv' 
employed m. lit ext net mid starch in of her lorum Still m the •'.•nor.it trend of the 
react ioi s nay he noted some similarity, * One interest ini' point which recent work 
seeni!. to indicate n .that working with {.untied enzyme prep iratioin and ;< more 
definite sulotmte the reaction only appears to he lineal m tlir eery < arly Mug*’-, tide 
mam poition proceeding m lording to the logaritlume layv oi unim.tlet uhir reactions 

(ep p too) . 
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whi«h have been isolated as jir+Klucfc* of the action of malt amylase 
on starch, maltose stands out as a statical unit, ami m nil probabiht y 
we must place n^the same cate^ry the so-called iso-maltose, although 
this lias not llitheito been obtained *m a tivstalline state. 'The writer 
must, however, m this ease associate Ifim-elf with Svniewski that the 
iso-m.dtose has the chan* tewst i< s u f a dextmi. The malt o ile\t rms, 
on tin 1 other hand’ the hist member of which to be mobilised was 
described by ller/fehl, it^ chai at t mist ics heiim moo* a< « u i at «‘l \ dejined 
hit ei on by Brown aitd Moms h.i\e not the mhu tlaiuisto beMutual 
compounds as lias maltose It is piobable that the whole senes 
exist s 111 a colloidal ante, tending nn'ie tow.mls tlic (haunter of • 
detinite chemical compounds m the lowei membeis The 1 mu epthm 
that these .substum es exist ,ismh iated in a kind of solid solemn is one 
which liii^ht explain the mle ol delmite lelatmn between the optical 
and rodiK niyc piopeities of these hvdiolvtx piodmjs. on wlmh II '1' 
Biown and Ins colleagues have so stiomjlv insisted , in*a luoad sense 
it is undoubtedly ( oiiei t. t m 

Tin 1 woik to wlmh the wiitm will have to di.iw attention this \ear 
has bt'en ear i led out with a know led jm of one pui t u ulai la< 1 oi , ol wlmh 
the (‘allies woi’keis to sav the most had but a va^ue notion. 'This 
•factor is the concent rat ion of II -ion- It, is iinv that it was common 
knowledge* that the Icsiilts weie mil ue m ed bv the u< id it \ of t Ue medium 
as det ei mined bv t it i at kui against mdn at m . hnt t his i - not ,s\ non v mous 
vvilh Mie concent iat ion of 11 unis 

B \ iswanath, '1' L Rowland 1* \ I* \vvamjai’ < laim to show 

tin 1 influence of certain salts on the hnuehution o' stuifli Tln-fi 

» * 1 4> 

method of e\ pel 1 merit is to shal.e ofte ^lam ol line stun h with solutions 
of the diffeient salts of A/10 ( om cut rat h m at 70 V hu an horn, and 
subsequent ly digest t he liquid w it h Inc < of mulUext i a< t for two hours 
at .*t() C. I he lnpud much 1 up t o 100 < < is hlt< i< d w it h kaolin and nO e e. 
of the filtrate hvdrolvsed with hv dn>< Idol n, .n id , the ([e\t i o.s<-* is then 
estimated and x aleulat ed to st an h The it -nit - -how the | m * f * enlace of 
starch hydrolysed m presence of the subst antes employed to be .as 
follows -Distilled w at ir, 11 Ol , (austn p<<|u-h, b7 u 1 , sodium 

carbonate, 2b • (>2 , < aleium earboyate (siisp< n-ion), 2o Ol , hydio- 

chlonc acid, 23*00 ; sodium suljihate, 22 Ob , magnesium sulphate^ 

20 -10 / ; sodium chlondc, l‘J*00 , < ah mm < hloride, 13 . j 0 ‘ r 

The authors employed the temperakire of 30 (’. as bn the evideme of 
Warti> and Darabsctt* there is no appreciable erosion of nu; staicb 

1 Memoirs iJfpi Arjnc ,/ndiO, 4, fa], ICO , ./ , 1010 S r ,h. 

< Ibid , 1014, 3, 135 , J , 1014, 133. 
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granules at that temperature. 1^ sinful^ lie pointed out that aniyio- 
ly|ic activity will he arrested in presence of . V/10 solutions of caustic 
potash, sodium carbonate, and hyd/ochloric acid, Whilst the other 
substances will probably be without action at 30 C on the diastase. 

The production of glucose' by the protracted action of pancreatic 
amylase and of malt amylase (diastase) on'stareh is noted by If. Sherman 
and P. VV. Punnett. 6 They argue from the fact that glucose is produced 
even by the use of highly purified enzyme preparation that it is not to 
be attributed tfo the presence of maltuse. The writer of this report 
in several papers on the subject has pointed out that dextrose is one 
of the products of the prt tracted action of malt amylase op starch, 
and from the fact that its production was observed in the case of 
malt amylase preparations having no action on maltose, he concluded 
that it was not to be attributed to the presence of maltase. Finally > 
production of gluoxse lender .these, conditions has been noted by 
numerous other observers. 8 

Between the years ISM) l and 1 ‘JOG sewial papers were published by 
Maquenne and Roux in which the view is put forward that starch 
granules consist of a mixture of amylose and amylopeetiu. The exist- 
ence of these substances, .although by no means established', is accepted 
by some. II. (\ Sheiman and J. (J. Raker 7 state that by centrifuging 
potato starch paste with a trace of sodium chloride, they have resolved 
it into a-amylose or amylo pectin and /Lam) lose (the amylose of 
Maquenne and Roux). The^ a-amylose separated as a viscous, opales- 
cent layer, on ^duch lested a lighter, eleurn, and more limpid liquid 
containing the /f-amylose The' latter solution was filtered, whilst 
the /ha mv lose ivas centrifuged twice Udh a dilute solution of salt. 
Sherman and Raker have submitted these preparations to the aetion 
of enzymes. They measure what they call the amvhxlastic action by 
Wohlgemuth’s iodine method* whilst, the saceharogcnic aetion is 
measured by t ho* product ion bf reducing sugar. 4 ' It was found that tin* 
production of maltose fiom /hamylose by pin died pancreatic amylase 
follows the logarithmic law of imimoleeiilar reactions until three- 
quarters of the total (apparent) maltose has b\Vn formed, when* the 
reaction slackens. Purified “ takirdnistase " was found to possess, 
particulaily m the early stages, a strong amyloclastie (in the author s 

b J Atner CJiem. Soc , 1910, 38, 1S77 , J. t 1910, 1073 

c Compare Ann. Reports, 1910, 1, 3,45 * 

7 ./ Atner. Chetn. Soc. t 1910, 38, 1885 , J , 1916, lo7d 

8 Rwehvm. Zntseh., 1908, 9, 10 

9 rp Shei niiii 1 and Sehlesin^er, J. Amrr. Chrm. Sue , 1913, 35, 1784. 
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sen®e) activity towards /i-amyl^e, jjunliod malt amylase was 

characterised by its saColiarogeiuc e licet in t lie later stages of the reaction. 
With a-amylosv (amylopectin) 4II three amvlase-. showed more eil^et 
in the earlier 'than 111 the latei staged probablv owing to the foimation 
of resistant dextimV Malt amylase wat found to produce more maltose 
than the other enzymes ^0 ^0 with -^-ainvb'se, and 80 Do with 
/Tamylose) before the solution ceased t<> gi\e tie- iodine leaetiou. 
Starch pastes made at lo\\ temperatures, stun h lnpietn d under pressure, 
and Lmtner's soluble starch were found to ieseml>le th* /- rather than 
the /^-substrate in their behaviour towards amvlases The authors 
conclude that Lmtner’s soluble starch Is well adapted for testing the » 
# activities of different amylases • 

II t 1 . Sherman and .) A Walker 10 have studied the h\«dro\sis of 
soluble starch by highly puntied malt amylase 11 m neutral and at id 
solutions and 111 solutions containing numopot a-smiu phosphate. Tin* 
amylase used had a power of lO(H) on the authoi's s< ale u or of 1000 
on Lintner’s scab?. Increase m concentration of the en/.^nie in neiitr.ri 
solutions not onlv produced inpie rapid hvdtofw^ but also meieased 
the final yield of maltose. Addition of opt ima quantities of h\ dioehloiio^ 
acid (0 mvbM), phosphoric acid (() (XJOd M) 01 moiiopntassqmi phos- 
•phate (0 UO 1/) accelerated hydioL 'is .ind, nu nitsed the final v.eld of 
maltose, tin* effects being more marked with tin* smallei rliau with tin*, 
largei enzyme concentration T he optimum * 11 -ion < mu cut'ratioii as* 
pftjdi *ed by the tluce elect rol\ tes was found to lx* p n 1 1 (Sorensi*n) 

It is m l “vvoithy that twice a^ min li of a gi\ en el«*< t iol\ te is leqmied to 
produce this optimum rent t inn in 2 • st an li .solutions* as nf l solu- 
tions, probably owing to the iixatnAi of tin 1 iT-ions by tin* star< h or by 
the alkali added in tin* course of its pollination As <1 Jesuit of a very 
large number of conversions the authors eon* Lab* that uqtil about 
50 ' of the calculated (piantity ol (app.11 i*ui) maltose has been pro- 

duced, the hydmlv si^ pioceeds m ac<oiJaii'< with Jin* logarit I muc* 
law of unmnXecubir ieaitiom. A])provimatelv lunar relations were 
observed only dunng tin* very early stages of hvdrolysis. The reatt^m 
constant k of the well known equation of tin- k>gai ithmie law : 

1/t log a /(a j) fc 

remains nearly constant under {avourable conditions of acidity until 
about half the theoretic. /I percentage of (appaicntjp maltose has been 

« ■ 

' l0 J. Amn m . ('hem. Soc , 1917, 39, LIT*), J., 1917,974. 

“ See J , 1919, 9H(j ; 191*9, 371. 

12 See J. t 1910, 1173. 
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produced, after which it falls nMre irjes.s rapidly, the rate of*fall 
depending to some extent on the audity of tjic solution and the con- 
cehtiation of the enzyme * \ 

L Adler, 13 working under different conditions from those of Sherman 
and Walker, found that the optimum concentration of II -ions for the 
action of malt amylase is between /?„ 4*0- and ,V2. As the concentra- 
tion passes these limits in either direction the .activity of the enzyme 
decreases rapidly. The effect of neutral salts he found to be small 
compared with < hat of the H -ion concent lat ion. 

The work of Sherman and Walker (I or rtf.) having established the 
fact that sodium and' potassium chlorides, intrates, sulphates, and 
phosphates increase the activity of highlv pm died " malt amvlase, 
their inflm'ncc showing lyeieases from the lowest concentration up to 
tlu b optimum, A W Thomas 11 studied tl^e lnflumice of sodium and 
potassium brofmde t s. lit 1 found that < these salts in concentrations 
bplovv 0 2 gim’ mol per litre reduced the activity <*1 the enzyme, whilst 
aoove this concentration to tin* optimum they behaved like the other 
salts. v 

v Woiking with a preparation of Merck’s “diastase” M. A Kakuzin 
and C. IX Hum 15 found it to be soluble in water to the extent of HI 1 / 
The solution was opticfdly inactive and gave tin* biuret, xant hoprotem, 
Moliseh’s, und Ostromyslen^ki’s reactions 1,1 They found that about 7 
of the “diastase” was ’adsoi bed by moist alumina. The adsorbed 
pm t ion did not give ( )st romyslenskfs reaction None of^t.he enzyme 
was adsorbed by elect i o-negativ e kaolin f.ir as can be judged from 

the abstract o| Hus papei (lot fit), theautjiws do not- bung forward 
conclusive evidence in supjioit of t Tien •^wggc'd ion that by adsoiption 
with alumina thejiai t icular enzvme prepai ution^ wit h wlncli they dealt 
is separated into poitums forming dcxtim and maltose respectively. 

T. (’hrzaszez and A Joseht 17 have earned out a senes of experiments 
Lroih which they conclude Uhat there is no definite relation between 
the lupiefymg and saccharifying powers of malt amylase, 'and therefore 
tha/t these two functions are to be ascnhed to separate enzymes 18 
The next i m forming power may be a resultant <xf the two first-named 
[unctions undei conditions, not- yet determined. 

< 

Butch cm Zats , 1,010, 77, 1 IG , , 11)17, 230. 

" lltd , 11)17, 30, loot, ,/ , 11)17, 1)7 f 

K ' J Rti.su rhqs Ckent So f , 11)1 G, 48, 321 ; J , 1017,300 

10 See ./ , 1D10, 433. 

o Hwch an Zt ifs y^l 01 7, 80, 31! , ./ 1017, 001 

ls Set* ./ . 101.2, 10SO 
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Ift t lie leeent woik of .1. I,^ Uuker^md II F V) Iluhon on t he eom- 
po^ition of hoist* ehesfnups .Hid .icoiih, i^Fi ml to on |Ui[t' 1 12, it ni.iv 
1 m ■ ohsoi \( (1 t lnifc’t hose a lit lit n ^ f<*und an a m \ lot lastn en/\ mo of ,s| ronn 
Miceh.iri f\ ing but weak Ihjftefvmg power m hoist* tljestnuts Aeoinx 
on tin* othoi hand showed onlv w oalc .Tii^vhn last n* aetmt^y Many 
\ears ago Riranet/kv faiW to find ‘ iliasta-'i* ” in i»oi nnnat oil or 
migermmat od aeoi ns •»i'i In* I m 1 it- \ « tl his iiegatn o ir^ult to In* dm* to 
t hf piesein e of tannin i 

l),ita an* being . i < * n l n 1 1 1 . 1 1 * * 1 1 in log.ml to the fomiatton of e*n/\mes, 

piotlm t'd oil tlio one hand timing t ho geiimnat mn of poods and on tin 1 

otlior hand hv tin* growth ol h.nti iia on s.moiis nndia In these * 
• * • . 
i in iinistam os snmo ol tin- rii/ \ mos ato found in tin* suhstiito tin* 

t'ndospriin in tlio t use nt genmnuting -ootU, apd tin- nutiiii\V inodia m 

t ho t a st» of hat toi lal glow t lip w hi Ft ot hoi > an* found m t In* oinhi \ o ot 

tin* seeds oi m tin* I Mi Iona t lnyn-pl\ os ^ Tin* bunny gifuip an* tin* mi- 

i allot l ondo oii/\ tnos, fvpnal of whnli an* #< iaso and amylase, whilst 

tin* hit t oi gi on p int lnd i* tin* ok t o en/\ mos, t \ pit a I of w h* h an* malt asT* 

and /\ mast* , m 

A Bonlm and d KlTiont 1 " ha\o piotottod a method for tin* manu-» 

fat tun* ofton^Anos and t o\ins bv a on ihn h.n t ona w !n< li an* twnlt i\ at od 

on nn'dia nth m assimahlo rut i ogorn urn sjjb* lan'os hut poor in niihn- 

h) d i at os and fats, eg, so\a hoan < nko fnau whit h lias bee,* removed 

• • 

p.ut of tin* hits and t ai huh \ d i at < - \ \ti\ powtiful 1 1 1 j n** f \ mg 

aitivh st* ma\ ho ohtamod in this \\a\ fnau /> turn i/utu oi li s afthl <s 

r * t * 

Tin* st aid patent spo iln a*, ion tiled niont imn li //n m ultra us or li 

' • . * . * * * 

In a looont paper .f Ell«otit '' '*si at o that h\ t u It iv at i no toitam 

spot lo.s ol li tnr'srtth t u n s on spent mains a ml foi*tfing i t a ko fnotl from 
standi, In* has obtained an arm last*, whnli In* ‘designates as at ro- 
dfxtnn.isf It lnpn*iies start li paste lupnllv, its optimum tem- 
perature ht*ing 10(', at whnli a mnvmuni of 10 , of (apparent) 
maltost* is j>i ovlut t*tl Its optimum .ntiMf\ is in a medium neutral to 
methyl mango, hut it retains its aitiwtv in pn's'no* of 1 grin »of 
sodiipn Varhonato per Vtio On the other hand 0 1 " grin of hydrogen 
olilorith* pel litn* eompleteh arrests its attivitv Tin* author t laims 
that it is possible to obtain fiom I l.ilo of grains a tpiantitv of the 

liquefying on/a mo t*< j m v <»lont to that in 20 kilos of good malt Tlu* 

• • 

•> y Eng Pit, In, Pus POt, J , 1 1» 1 "> , H4, 1*0 7, TA2. 

*' Eng. Pat 23,73*/ l‘> 13. 

51 c»vij,tes re mi , 1U17, 164, tl,i, ./ I!07, 1UM 
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enzyme is r»*f < »n i n m * n< 1**< 1 for use* 1 in tom t < * a 1 1 1 ♦ * industries and fof the 
production of dextrin syrups f fre>m the residues of starch factories. 

M f lutchinson and ('. S Ibftu A year 2 - describe an enzymic 
suh, stance Lnhhar , piepaie*d from nee, powdered roots, and other parts 
of certain, plants hy Indiv n ’ nat ives, and t used m the production of 
Hindu nre })<*er (//adnun) and of t lie iice spirit distilled from it. It 
contains many mould fungi uliah sace hanfy« starch, the most active 
being Aspnijillus otyzir, besides yeasts capable of producing alcohol. 
The sue e*hanfvlng power of bakfun is said to be much less than that 
of .Japanese /,ey<, which |s made from a piactieally pure culture of 
As in'll) til us Oft/ZU' * 

A comparison of the* \ields of furfural formed by distilling barleys 
and tin* malts obtained therefrom led .) L. J>aker and 11. F K. Knit on* 3 
to the* conclusion that there is a small but 'distinct production of “ fur- 
fur mds "** fmiii “ hon-furfuroid ” matters during tin* malting process. 
Hailey embryos, when giemn m the* dark on sand moistened with 
suci ose solution, merea’.M*d m “ furfuroid " content. Attached to their 
town euidospcim the (‘mhrvos m< !<*as<*el in “furfuroid ’’ content corre- 
"spemdmg with the loss of the same material sustained by the enelo- 
s[M*i m Thus the*K* is e'tide'iice of the* existence of an en/) me capable , 
of hydrolysiijg “ furfuroids It may be* pointed out that .J. Gruss 25 
showed that the cell w<dl of the* bar lev e*ndospc*rm is partially hydrolysed 
during cynninut ion 'this <-t*ll wall, lie* adds, in all probability consists 
of aiahanox} lan, sr.icc K Sehul/c found that the* cell waifs m the ease 
of iy<* anO whe.it. consist of that poh s.ice. hai lele I j A Hawkins 2 ® 
show's tlflit a lilt (*i ed .opiums e’\t raet of the mould fungus (AomaeUa 
enupduln contains an <*nz\ me capable* of'coine'rtmg xylan into xylose. 

Enzymes of Yeast. „ A< cording to '1'. Hokorm • siiera^* of yeast, is 
not injured when left m contact with absolute 1 ulcohnl for several days, 
s and lie* fjnds that it shows ‘little sensit i\ cness towards acids. A 1 / 
solution of caustic soda destroys the* en/.} me within 111 hours, but 
5 , formaldeh} do solution does not. Maltase is veiy sensitive towards 
ah'ohol, being lnjuicd c.yeui by 10 aejueoua solutions, whilst a,! / 
caustic soda solution destroys tlie enzyme in a few hours ; 1 , hydro- 

2 - M' in.Ihj,/ At)t is , [nduiAlinctu iuh,yon\ S< , u s\ 1910 1, 137, J , 1910, 701 
J Chfn Si i ( ■ Txim , 1017, 111, 131 , J , 1017, SOS 

24 I'lie u-r ol tin* tt'im “fuifuroul” ilistoml of piuto-sm appears to the writer 
untle-iirahle it lundd, he fiihe'i to denote “ iv-einhlin^ furfural.” 

-* U orfn dm h Hunt . INOO, 12, 13, ‘o . ,/ , 1 S90, 404. 

:u .4 mt r ./ Hut . 10 10. 2 , 370, J , 1017, 003. 

* AUg ltnuo u llopf'n-Ztit , 1010, 56, 390, 133, 105 • J., 1916, 000. 
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ehlo*ic, acetic. or lactic acid vyadoyis it m 2 1 hours; and 0 1 
formaldehyde also we.tkbns it \\ . A I)avis- S has diowil that malta^c 
is very widely dydiibutecf m plants, hut fie point- out that the f.ulule 
to recognise itT is due to the.fatt that? it is an « mbuellulur en/.vme, and 
that it is extremely sennit i\e towaids’muernt- Kokornv -(/oe at ) 
states that bO alcohol d^stjoys /ahum' within 21 hours. Kuither, 
that this en/Aine 1 ? destroyed by coneentiated solutions, out that its 
action is stimulated by (filute solutions of neutial salt, 1 sulphuric 
at id destroys it in 2 1 hours, as does also b hu t ie, a< t l n\ v»r hut v i*ie ,o id 
Its activity is destroyed by 0*Ub ammonia m IS hmib, and by 
1 formaldehyde m lass than ‘21 horns* Iibk<rrny aKo makes smnlai 
ohservatfons on emulsin, icnnet, and myroaii, all of wheli ?uu\ oidm 
in yeast. 

K. (1. (iritVin and .1 M Nelson, n fnring to lie. aid and (hauler’s 
observation that the activity df sin rase is diminished In- the presence 
of glass heads in the reaction lnpmf, st.it e that* this is due’to a lowering 
of the H -ion concentration 1 > \ the alkali extracted fi</m the glass? 
•In the same waj they explain Lrikss<uiN observations * 1 on the 
weakening of the activity of siiciaM 1 by the pie-erne of elnircoal, 
alumina, syrum'or egg ai’bumin In i later paper NVLon niid.dnfhn** 
•allow that when animal charcoal or alumina is added to a solution of 
surra, se containing butler salts to maintain the < oik fnt *at nm of 
H -ions, the I'li/uiie is adsorbed but returns its activity The* 
enfcyn ■ re-enters solution when a colloid, r 7 ,, saponin <>r egg 
albumin. is added 

Continuing their work on t ho composition and formation of en/v 1 lies', 
II. Killer and K Low enh/imm, ; feme m ted solutions of -odium pyruvate, 
to which monosodium phosphate (a butler '-.tit) had been added to 
prevent any great ( hange m the concent rat ion of 11 - ions, v\>,th fresh 
bottom yeast and the same dried to less than 1<) of moisture The 
fermentative power of the dried vea'-t wap l<> do lower than that 
of the fresh yeast. Toluene, was without ellec t on the dried veast, 
but it increased the * ferment at iv e power of the fresh v east three, to 
fourfold: It will be remembered that bailer anjl Johansson, and Killer 
and Cramer, succeeded in lifereasmy the surras?* content of yeast by 

Ihorhem J , 10 Hi, 10, 31 

- N ,/. Amor. Ckt>m S„ , , 11*10, 38, 722, »/ lulu, T' J 
■*' Proc. Royal Soc , l9lo, 88, II , olo , -J . I'*] j, *< / , 

<■*1? physio! ('hem , 101 t, 72, 313, ./ . lOll. Ml 1 
« J. Amer . them Sor , 1910, 38, 1100, J , 1010, 7‘ *2 
33 Z. physiol ( hem., 1910, 97, 279, J , 1910, 1230 
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cultivating it in <eifam mcd^i 31 l>v cultivating yeast. in' nutiycnt 
solutions of sodium pymvate they succeeded in increasing the carb- 
oxylase activity by about 20 r only 

In a paper by K A bderbaldep and A, Kodor, 31 <m •experimental 
study is desri i bed 4 on t 1 m • ael inm. of \ east nun erat ion r j tin e ,fl on different 
poll peptides at. dllleient ' < OIH entiatioys »<jf l(-ions The results 
support the view that en/Aines act as < olloidal cutalvsts in a similar 
manner to the morgana < atalysts in\ e^t i gated bv Hredig They are 
not in harmony with the \iew th.it an enzyme, is active tow, lids a 
deli rut e giouping of atonic ( 

(’ Xe uber</ and IT IviIat 37 find that b sug v u solution can be fer- 
mented < omplefclv b\ \east maceration June m presence 'of 01 
0 ' 2 gi m np>l nf sodium or pot a^^m m * at bonat e, |iu1,i>muiii met a borate, 
or tiipotassium phosphutV, or 0 02 gi in -mol of sodium or potassium 
s 1 1 1 1 ) h 1 1 < ‘ pei III, re when them siibslainPs a r c added b^ f< »ro fiMimmta- 
1 1 on has (omn.'eiKed When the addition is made after for nientat ion 
has started, twne tin' (piantity of 1 he siibst a n< es does not prevent 
complete fer mental ion 

According to T. llokorny** yeast cells max be killed without dest roving 
the activity of /\ mice b\ r treatment with 0 1 0 b * .solutions of 
sulphuric acid, amnionjui'ii and sodium tlourides, foi mahleh v<h\ feirous 
sulphate, ammonium oxalate, potassium chlorate, chloroform, ether. 
t<tc The- washed and ,dned preparations art 1 similar to so-called 
acetone x east 39 ‘ * 

A llaiden 40 sluAvs that vymni (acetone \ <*n st ) and dried yeast, 
rendered iniefixt; b\ washing, out t In' co-enzyme regain their activity 
by the addition of potassram p}iuv;pe and a phosphate Carboxylase 
has been shown ho U-' unaffected by washing, and since aeet aldehyde is 
the first product* of {he* action of this enzyme on pyruvate it was 
thought that acetaldehwle might, also restore the activity of the yeast 
preparations 'this was fou/ld to be the ease m presence of potassium 
or ammonium phosphate (not with the sodium salt) Ifgnce it would 
appear that. K and Nil ( -ions possess a specific ‘funct ion not shared 
by tlv> Na -ion, which is pi accord with the fact {hat sodium phosphate 
cannot replace the potassium salt in a culture medium for yeast. The 

34 s.'o ./ , i nig. gi;» . l in 4, os 

Ft rniruf/oi 1010, 1, 7>;tM , ,/ , 1017.1.(53 

1,0 I I'lu'tfofT, ,v’t' . I llul'rtl lit pm ts, 1, LM7" 

3 < liwckem Zfils , 1.01(5, 78, .g.ls . ./ 1017, .Mb 

w Ally lira n -n llopf -Znt , 101(5, 150, 17.17, ./ , 1017,300 
T * A K. Ituchner ami K Rapp, lift . 1002, 35, 237f> , 

411 Ihochem , J , 1017, 11, (U , J , 1017, 731. 
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eXp^i merits support the view Jhat ^le^tnhich} de i» an intermediate 
product in alcoholic fe»nVntatif>n, and that it ma\ 1).' the (u rn/vmc 
of yeast juice. # * 

flop JResnis •and Oils F. W \\ oVtT 41 di-diU hop'' at a temperature 
below 10() C in a current of .steam coalmining ah ohol (produced by 
passim? steam through 8, • ajcolml), hy w*hn h means the* oils are 
volatilised and earfied o\»*r I hey are next subjected at a low tem- 
perature to \apoiirs profited bv passim? steam through <>7 alcohol, 
which condense on Use hops and extr.ut the soft rcan^ t Fmdl\, the 
hops are submerged m warm \\afcer (with or without a small proportion 
of alcohol), and then apted on by the vopoufs low ah oholn content 
to dissolve the hard resins An apparatus for earning out this process 
described. » 

('enamel 11 \bout fiftv years ago ( Sells obtained three substances 
caramelan, (’] dl isO . , caramelen, C,H|A) and car.timdin, C : ,I1 ,.O n , 
by heating suciose at I8() l!K)C \\ neii the Invit mg» w .is stopped 
at a stage when the loss m weight w.is 12 , the product con* 
.sisted chiefly of caramelan; with a loss of lb the product, was 
mainly caramelen, whilst, with a 22". lo^s it, consisted almost 
entirely of^ ejjramelm M (Birmingham and C Don e 13 ha\e studied 
caramelan. By heating sueio.se a- ulnae mentioned they obt lined 
besides caramelan, fin fural, pungent and \.ip<>iirs, and tarbnn, dioxide 
Caramelan is a brown gritty powder, \eiy b\ gros< opi< , and melts at 
1 3fiT. ft is readily soluble m water, and fairly so m 81 al< ohol , 

it redie es silver nitrate and Folding's solution A concentrated 
aqueous solution acidified with Imlicxhlmn a< id gisc-* on addition cf 
resorcinol a rial piei ipdate, soluble m alcohol and alkalis Phloro- 
glucmol gives a similar precipitate, but of a (b-’pei colour It, is 
probable that the above-given formula should be* doubled Concen- 
trated non-oxidising acids convert caramelnn into < aramclin Weaker 
acids produce dextrose, metbylfurfural ana humic acid. 

Composition of Beers A \eiy comprehensive. Bulletin lias been 
published by the V S Department of Ague ulture, Bureau of Chemistry, 44 
giving proximate analyses of a great number of^ different types of 1 eers 
brewed in the United States. The work was earned out by L. Al. 

41 Eng. Pat. 107, 1. 1910, J, 1917, 930 

42 The writer would point out that the commercial colouring imiltcr known a 
caramel is obtained In heating sugar'! n presence of certain other substances, 
consequently what applies to sugar heated prr ae mav not, and probably does not 
apyf^to the commercial product 

« Chem. Soc Trans , 11)17, 111, o89 J , 1917, 973. 

44 Bull. No. 493 , eee J., 1917, 900. 
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Tolman and J. G. Riley. Access was secured to several breweried 
making beers from various raw materials. The ‘authors find that there 
is ^a very sharp line of demarcation between the all -malt beers and 
those made from mixtures of malt, maize, rice, and (torn products 
(? starch sugars)."* The results c show that the percentage of proteins 
(N x6'25) is more sharply reduced by the lise of malt substitutes than 
is the ash or phosphoric acid, although where corn (rri'aize) or “ cerelin ”* 
was used there is a marked reduction in the percentage of phosphoric 
acid. The authors point out that J. Race, 46 working with English 
beers, found a reduction of proteins by the use of malt substitutes, as 
'•they themselves "found/ However, the all-malt beers brewed in the 
United States contain more 1 proteins than those brewed in Europe. 

J. S. Sharpe 4 ® carried out an investigation with some typical British 
beers to ascertain the quantities of the different' classes of nitrogenous 
compounds present. Unfortunately lie* does not state the original 
gravity of the 'beers he examined. A summary of his results is given 
ou the following page. 

Ho also extracted O' 01 /' of an alkaloidal oily substance, which gave 
many of the reactions of coniine, from stout and smaller quantities 
from the other beers. This, together with a miiiute quantity of another 
oil (perhaps betaine), ds* said to account for the small quantity of 
nitrogen shown as undetermined m the table. 

Analysis. 

TEa^s.^—Apart* from freedom from contamination which is of 
paramount importance in all wate^ required 'either directly or in- 
directly for potabje purposes, the greatest attention is now being paid 
to the saline constituents as influencing the activities of malt enzymes. 
R. Emslander 47 points out that every enzyme has an optimum tem- 
perature, and an optimum concentration of H - or OH'-ions of the 
medium in which it acts. The influence of a brewing water may 
acccrdingly bo favourable or unfavourable towards the activity of a 
given' enzyme, according to the character of the saline master it 
contains. The transformations due to enzymes which occur in brewing 
require, in every case, a slightly acid medium. Carbonates are to be 
regarded as “ buffer salts ” or “ reaction regulators,” since in their 
presence the small "quantities- of acids derived from the malt scarcely 

■. * J. t 1908, 644. 

44 Biochem ., J., 1917, 11, 101 ; «/., 1917, 1059. 

» Z . get. Brauw., 1916, 39, 137. 
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affect the concentration of H'-i$ns. r Without the.se buffers a yery 
small addition of acid would cause a very grea/s increase in the con- 
centration of H'-ions. It therefore follows that voters containing 
very different quantities of carbonates h,ave nearly the same *eon- 
contration of II -ions, so that <>ho point of paramount significance in 
a brewing water is the quantity of tqtab solids, and especially the 
carbonates which it contains. Instead of the tedious and difficult? 
gravimetric method of estimating total solids in a water, Emslander 
advocates one Jbased on the measurement of electrical conductivity, 
and ho describes a method devised by Poroschewski and Divoranczyk. 48 
v The electrode is a pipe*te' having a globular enlargement (3 indies in 
diameter) and provided with a stopcock below it. The electrode 
connections are sealed through the walls of the bulb, and the wires 
carried upwards in two glass tubes are also sealed to the walls so that 
they are not wet when the apparatus is immersed in the water bath. 
The two electrodes consist of sheet platinum. The apparatus is 
immersed in a large water-bath maintained exactly at 18"C., the 
measurement of resistance being made by the Wheatstone bridge 
jnethod. For standardising the apparatus a TV /50 solution of potassium 
chloride is recommended. This has a specific conductivity of 0*002399 
reciprocal ohm. Tins, > number, multiplied by tin* resistance found in 
standardising! is the icsistance capacity of the apparatus, and in all 
subsequent determinations with waters the specific conductivity is 
found by dividing this resistance capacity by the observed resistance. 
The formula for the calculation of the total solids m a water is : — 


" ( ' M (Wc.10*, 

where M is the total solids in parts per million, k is the specific con- 
ductivity and C constant, usually 0*095 at 18°(\, but for soft waters 
of high chlorine content (50 parh per million) it is 0-G70, whilst for 
hard waters of low chlorine content (20 parts per million) it is 0*725. 
For other details of the method, see J. Inst. Binning , 191 0, 22 , 504. 

In a paper by S. Judd Lewis, Messrs. Murphy and Lonsdale insert 
some paragraphs 4 * recommending the spectrograph ic analysis of 
brewing waters. They state that they have obtained unmistakable 
evidence both in the mashing process and in the fermentation itself 
that certain elements, which have not been previously suspected, 
e'xert a very definite influence. Non-metaffic and even rare con- 
stituents which have been discharged into the atmosphere from foun- 

•'* .7 Russ. Phtt* Chftn. Xoc., 1913, 45, 1489. 

49 J., 1 9 1(», M2. 
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drieg, srritdting works and suck-like e^ublishments, are mentioned. 
It is profoundly to b <4 desired* tffafc tfiis evidence may be published at 
no distant date. .Bare statements of the*kind cannot be accej)(ed. * 
Mqistnrc.—mAm fact thu^ when c&lrium carbide is moistened with 
water a definite vokune of acetylene ispcy>l\cd was fiist suggested by 
1\ V. Dupre as a basis foi> t^e estimat inn 'of moisture in .fmmomum 
oxalate, and later* in cordite. 60 The same pnmiplo has since been 
applied for the estimation of moisture in numerous other substances. 
\V. Windisch and .\V (.llaubitz 61 lind, for example, tl^it thouarbido 
method is a convenient one footin' estimation of moisture in barley, 
hops, malt combs, am} yeast. The apparatus, de\ istM by ( , ampbcll M 
is emphiyed The results are found to be Slightly higher 4 han thr>so 
'Obtained by drying at 105 t 1 The method, it, is stated, r,in also be 
used for the estimation of moisture m sugaV solutions if the latter 
are previously absorbed bv # bibulous paper 1*. Bet it, also proposes 
to make use of this method for the estimation of moisture id bailey, 
malt, and the like. He dAmbes a simple appaiatus for carrying out 
the determinations, whieh can la* constructed lcfblily in Aie laboratory. 
The results are within 0*5 of the, tmth. They are eahulated (mm' 
the volume of •mineral -oil displaced by the a<et\lene genciated, or 
Jrbm the pressure of tin* .nct\lcne. XatmallV the e\pei iments •must 
be conducted at a constant tenij)eratme (I 10 ’B. is adopted by Bet it), 
and every operator must standardise Ins apparatus b\ a sene* of tests* 
wi^h ’materials of known moisture content. 

Alcohol.-- i*. N. Evans' ,, has determmediw hat lie Tlenotcs the boiling 
and condensing points of mixtures of ah;ohol and w.ijcr. *\ table, i« 
given representing the » results obtained with 15 diilercnt ifuxt tires 
smoothed out by curves. In thick expeiiment 500, c e.*of the mixture 
was distilled from a Wilrtz flask of 1 litre capacity at such a rate that 
one drop passed over per second When 15 c.e. had passed over dis- 
tillation was stopped and the composition *o. the distillate wiys taWm 
as the vapour, phase. The average of the composition of the liquid 
before distillation and* of the liquid remaining in the llask after dis- 
tillation was taken as tl^e liquid pljase. The temperature of the vapour 
in the neck of the distilling flask just below thp level of the side tube, 
when one-half of the 15 c e. had parsed over was taken as the boiling 
point of the liquid. By means £>f the fabhBthe composition of any 

Ahufy'tf, 1005, 30, 200 f‘XJ0, 31, 213 , ./ , 10u*,, ‘Mn s 7 so 

11 U'ucht ii.\( h Bran , I ‘M3, 32, 380 , ./ , 1016 , IK2, 

1913 , 07 . 

63 Brasserie et Malferte , 101 0 , 6 , 07 
M J. Ind. Eng. Chem , 10 * 10 , 8 , 260 , J , 1010 , 483 . 
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mixture of alcohol and water m^y be approximately deduced frogi its 
boiling point. The table includes liquids containing from 91 % b y 
weight of alcohol to nil. It will be noted that the author only claims 
approximate accuracy, whilst it >shmild be remembered that highly 
accurate, results ’ may be obtained inudi more expeditiously by the 
specific gravity method. • . 

A. W. ])ox and A. U. Lamb f,: ’ suggest for tin* acc'uiate determinatior 
of alcohol, aspirating air (at the rate of 25 litres an hour for 8-1C 
hours) through an alcoholic liquid saturated w it hr ammonium sulphate 
absorbing the alcohol in concentratedr sulphuric acid, and finally oxi 
c dismg it with bn Inornate.* Tire resulting acetic ;ieid is estimated in the 
distillate by titration with standard baryta solution. Acetohe is but 
slightly oudised under these conditions, but esters must be estimated 
separately. 

W. V. Curthuus™ draws attention toihe turor insolved in the estima 
tion of alcoho-1 pyknomelTicnllf by the distillation method owing to th< 
passing over of volatile constituents from the hops. This is confirmee 
by (t. 1). Thevenot/* 7 , who suggests as a remedy making the fermentcc 
liquid alkaline before distillation On the other hand A. Fonyo 5 
failed to detect any acidity in the distillate of a hopped liquid. Hr 
foiling that the error due to hops was not a fleeted by the addition o 
calcium carbonate before distillation. 

- A. Fohyo 59 descnbes.. a number of determinations in hopped anc 
unhopped worts to which up to O' 5 , of alcohol had been addred 
The worts were distilled and the specific gravities taken and also tin 
leadings of the Zeiss- PuUrich, refractometer. 60 The pyknometrir 
results showed no alcohol in the ui hopped wort, but the hopped wor 
containing no alcohol showed O'Ot / , wliilst. the results for the hopper 
worts containing alcohol were all high to the same extent, which i 
attributed to traces of volatile hop constituents (vide supra). Th 
' refractometer results were ’accurate up to the limit of sensitiveness 
0*08 It is pointed out that an error of 1° 0. in the temperature pro 
duces an error of about 0'2 , : in the apparent alcohol content. Bacon’ 
method 61 was found satisfactory for worts containing small quant itie 
of alcohol. 

J i me/ Client Sac , 1010, 38,2501 , A r , 1017, 12. 

- Oommumc M.-eter UrewriV A , ■/ Inst Rrewinq, 1017, 23, 257. 

• s ~ I bui , 257. 

r " s rind., 25 S . . ^ 

t> ' i A niee. R reivers' ./ , 1017, 41, 1 r2 , J , 101 i , 51.) ^ 

60 cp. Ackerinaun and Steimuann, J ., 1905, 503; Barnard, 1907, 707. 

61 «/., 1912, 42. 
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Detection and estimation of svyill iptanhfies of methyl aleoho m ethyl 
alcohol. — E. El vo vo* 3 * eniploymg DenigjV method,** finds that, the 
delicacy isincrogsed by reducmgjhc prupoitnmnf cthvl alcohol to 0*5 
by wlumc, a.4 little as 0*1 mgim. of Inet h\ 1 alcohol iij 5 c <\ then giung 

the coloration with* SclntVs reagent aft^r standi ng for t() nnntites. 

* * * 

Acidity.-- A. Rejchard** recommends the emplounent of two indi- 
cators litmus and phgmolphthalem in tili.it my bailev and malt 
extracts, worts, and beefs. He points out that the increase in acidity 
ssociated with the first stayer of germination m the malting process is 
ue npiinly to the formation of\er\ feebly ;p id substances which react 
awards phenol phth.flein but not towards* litmus 'Hie acidity 
i*\ eloped during the fermentation of wort, on the other hand, is due 
lainly to substances which react towards litmus lit* is of opinion 
hat the stability of a beer*deyends not so much on the total acidity 
letermined with phenolphthaleii^) as jipon a high ItUnus acidity in 
datum to total acidity. , • 

Starch Ewers' acid hydrolysis method of •estimating starch was 
L*f«*i rt*( 1 to m the pievious RcjVut" 4 . (’. Baumann and ,). (<rossfeld ca 
lake use of tjie fact that staich is completely prc< lpitatod by lead 
annate vfhen the hitter is formed in the s< ai resolution, to£brr^*et for 
he o])tical effects of other substaiues on the •uccm.icy of,this method. 
Te starch having been dissolved, basic, lead acetate and tannin arg 
<Jdfd. Tin 1 filtrate is then submitted to Eweis’ conditions of liydro- 
csis whilst* a further portion of the sample is sul^nitted to the same 
reatnient without addition *uf lead tannate. The difference between 
he optical rotations of tljpe two Ijijiud* is tjien calculated tft starcli. 
' von Fellenberg* 7 proposes t*> estimate st.uih by # a direct, gravimetric, 
act hod depending on heating the starch with 50 Valcium chloride 
olution, and adding Nj 50 iodine to the lilt i a t < k (a large excess of iodine 
lust be avoided). The precipitate is <*« ,41c -ted m a (Jooch^ crucible 
nd washed with alcohol first of 85 strength till colotirless, then with 
lcoliol of 90 / strength, and finally with hot and cold alcohol success- 
ively. The crude starch is weighed drv and eoriectgd for ash. 

# i 

Pentosans.— J. L. Baker and II. F. E. llultcgi** have further revised 

• • 

J. [ml Knq ('hem , Ml 17, 9, 295* ,/ , 1917, 10*. 

r ' J J , 1910, 5*5 

u Zeils. yes H route , 1910? 39, 313, 292, 329, .137, 345* 3o3 ; J , 1917, 399 

* Vpl. 1, p 258. * . 

Unters. Xahr. Genussm , 1917, 33, 9^ , J , 1917, 902 

6 ‘ Mitt Lebensmittetunters* Ilyy., 1910, 7, 309; J , 1917, 935. 

48 Analyst , 191G, 41 , 294, J ., 1910, 1127. 
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Fiohil’fl mctliofl of estimating pentqses ami pentosans** which* was 

modified hy Eynon and Lane,. 70 The method Appends on distillation 
With hydrochloric acid under the conditions laid down by Tollens, 
ncut miming an aliquot portion of the distillate, heating with an excess of 
Fehling’s solution in a boiling water bath. Eyndn and Lane heated 
the mixture over a flame. When the hading is conducted in a water 
bath tin* correction for sodium chloride is much less. 

Ammo-nitrogen A modification of Van Slyke's method for the 
gasoimdric estimation of amino-nitrogen in worts', &<\, is described by 
H. Emslander. 71 •' 

Inletferencc reft act otft eta . The principle o[ "list runic nts depending 
on interference of light is described by it. S. Willows 7 - (Ireat delicacy 
is attainable by such instruments, which are based on Lord ILiyleiglTs 
discoveries in 18 ( .)G. These instruments are. now manufactured by a 
London firm. ‘The, use of such an instrument m the biewory laboratory 
is discussed by L. Adler and 11. Leurs. 73 

A(. IU( ’U LTUHAL EXPEKlMKN'lS. 

Hatley. s’. An interesting account is given 74 of field experiments with 
diflerent varieties of oats and barleys, carried ‘out at Cde.He .l?ark ; the 
Harper Adams College ; Cm forth; the .Midland Agiicultural College; 1 
also in Last/ Suffolk ; and Essex. As regards the barleys, the results 
appear to point to the superiority of Coldthorpe type's m the noithern 
experiments, and to some extent this is true m the ease of the Midhfhd 
experiments where Chevnllleis, more esneciallv the Archer variety, 
although 'prodr *ing the he.ivieit yield, g,i\e a grain which in dull 
seasons was not of the best quality; in East" Anglia Chevallier types 
seem still to hold their own. Accurate deductions are, however, ditiieult 
to make, us the points to be consider'd aie not ojilv yields, but also 
malting qualities. 

Lince-tlie year 1000 numerous papers have been published by 
if. Schjerning, dealing with the metabolism of the proteins of barley 
diving the malting and brewing processes. 75 Iii a posthumous paper 
published in conj'unctiou with J. Hcmpel 74 an account is givfcn of an 

ri c/i'iD. \\\<u>i<ui, imo, 7 , io;.7 
See ./ , 11112. 279 

71 Z'th ties. lit it me , 11) 10, 39, 207, 11)17, 399. 

7 ‘ .7 lust lirriruuj, 1917,23, 1.71) 

7< Zeits. yes Unitin'., 11)10, 39, 17, 117, 3:3, 41 ; J , Inst. Bren my, 191G, 22,^504 
J Jinn nl of dyne., 1917, 23, 1 070. 

7 1 Sir Ann Report", 1, 210, 272 

” ( ‘ Comptes rend True. Lab. Co fishery, 1917, 11, 333; J., 1917, 973. 
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‘investigation, the object of whijh w^slo ascertain whether the malting 
quality of a barley » 'hereditary, ami if so how far it may be a Anted 
by the naturo # 4>f tlie soil. Tljo ]>robleni is left piaetically unsolved, 
as Ui<‘ data ift present accignulated art* imutlicient One of the vanetiet 
studied, however,* namely, Holden bail 1 )', appeared when malted to br 
characteiised by deliciejify # in tin* power of producing enzymes. It 
would seem that Size of corn is a racial characteristic. 

Hops- Ift a comprehensive paper on the \nlue of hop breeding 
experiments, K. S. •Salmon 77 brings forward his own^evidenfte as aba 
that of other observers, wlnni^he quotes, e </ , .) Topham Richardson, 
S. Sbieed, W. \V. Stockberger, (1 Arnold, and J 'Schmidt, to show 
that tlfe aroma of hops is a racial characteristic which doe. 1 ? not elufnge 
as some have asserted, when the hops* an* t ransplanted,»as cuttings 
to other countries. He has been engaged for many years in attempts tc 
obtain hvbrid hops which lutve definite elumuP rist k\s. Here, how- 
ever, a great dilliculty is encountered , w fnr the hop is a •dioecious plaint 
Hence Mendelian principles cannot be applied, for the characters of kin 
femah* plant alone are known, those of the male plant being a lottery 
Breeding experiments in the case of hops aie theiefoie largely a matf^j] 
of chancy. *A*s an instance of tliis Salmon quotes an interesting episode 
*A certain hop picker emptied out tin* ermphs* fmm lu*r dinner basket oi 
to her garden, and by chain c a hop seed was among thcvriynbs. Thii 
grew up to lx* a seedling, the valuable charm ter of which Mr. h’uggfe 
Itrenchlev, had tin* good sense! to recognise. Ilenn* aiose the Kuggloi 
hop The" most recent achievement of Salmon is to have obtained i 
hop which is resist anjt to inifdcw (Splturrotfimi Humid,/) • 

h\ Anchor 7 * quotes fiolif exqcrument s of se\Vial fanners on tin* manur- 
ing of hoj)s with special reference to the cfTe< t of patasrt salts. (Generally 
it was found that 75 l*b. of potash salt (10 * Iuth(tmif/esalz 9 ) per acre 

(tin* quantity of sulphate of ammonia and Miperphosphate being kept 
constant) produced not only the best yieljl Imt the best quality of kopf?. 
When, however, the quantity of potash was raised to 115 lb. per acre, 
the yield of hops whs further increased, but the quality was infi^ior, 
probably owing to a greater development of [paves • 

* • 

Maltinh. 

• • 

General. — Although remaining largely an empirical &rt, additions.to 
our knowledge in the tfomain of plant physiology are surely if slowly 

•* 77 J. Inst. Brewing, 1917, 23, 00. 

79 J At/nc Science, 1^17*8, 

Wochemch. Bran., 1910, 33, 27:5. 



( 

424 * REPORTS OP THE PROGRESS Off r APPLIED CHEMISTRY. , 

C 1 

tending to help in giving us an a^cur^tc insight into the nature ofothe 
changes vvlia h occur during the malting of grain. When some SO 
years ago the system of pneumatic- pr to describe i<k more correctly 
mechanical -malting was proposed by (Jalland, it was anticipated -that 
it would i:i time replace the tiwu* -honoured flooring system, as it tended 
towards making tin* maltster independent,., of external changes in 
woather conditions ami also hold out the prospect of enabling him to* 
continue malting throughout tin* entire year. . Yet, despite numerous 
improvements i*i the mechanical system, the fact remains that the bulk 
of the malt used in this country is stfll made on the floors. Perhaps 
c one of I Ik* chief reasons that, the new system has failed to replace the 
old' is that' its pneumatic features have been abused. Aeration has^ 
been adopted at stages of the malting proeess at which it was not re- 
quired, nay, at which it was ac tually harmful. In discussing a paper by 
J. Sleeman, who has doin' much to develop so-called pneumatic malting 
in this country, II. T. Brown" 0 pointed out that the really weak point 
ir. pneumatic njalting, putting all questions of cost on one side, appeared 
to him to be the di dimity of checking the respiratory processes of the 
grain towards the linish of germination. The couches could only be 
cooled by passing through them an abundance of air and Unseat a time 
when it was necessary to cljcck respiration and the formation of new 
tissue by tjie plantlct. lb* observed that on the old flooring system the 
Douches were kept down m temperature by a certain amount of radia- 
tion from the surface layers, but mainly by the constant and lar£e 
evaporation of water which 'was going on from the surface of every 
gpaiu of malt. It was only occasionally at the, time of turning that 
each grain was bathed lor a shortgun/* with a full supply of air. As 
the malt laid in the couch, especially in the later stages, each corn 
surrounded itself with, ail atmosphere extremely poor in oxygen and 
very rich in carbonic acid. This carbonic acid was only replaced with 
air by the. slow processes of gaseous diffusion and the partial asphyxia 
tion of the embryo so brought about-, retarded t he respiration and conse- 
quently the active growth. Such checking of respiration by the limita- 
tion of air was, said Brown, very necessary for tJic production \)f first- 
class malts, which were r'quired for the intusion processes of brewing ; 
for it was at this period that the several enzymes which were secreted 
by the embry# got an opportunity of thoroughly permeating the 
endosperm, so producing that mellowness in the green malt, and that 
friability in the finished malt, which was so characteristic of g^od 
s am] lies. 


80 Trans. Inst Brewing , 1801, 5, 4a 
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Tfio writer of this report is # qyite <»>n\inced of the truth of Prown's 
.statements, and lie Inis insisted for many* \ ears on the value of wither- 
ing in the prod urt ion of well modified malt, basing his \iews on expi^Vi- 
mcnfal data. fi * The pronntters of the jmeumatie piyeess have endea- 
voured to remedy the defects in tin' ^>rt>cyss by surest me* that the 
carl v stages of kilning sh ofilti s. • turned out on an oidinan kiln instead 
of m a drum, the final eyring lying. conducted m a spe« lal drum This, 
it mint he admitted, has constituted an improvement, hut the fact 
still remains that what may he teimed the floor withcHng is hot pro- 
\ idcd foi and would still he eoi\lu<ted m a drum under conditions of 
some aeration. A coiMdciuble advance haybeVn made hy the K rojjfT 
system, which consists m allowing the ha i ley to germinate either on 
the floors or in a drum and condm t mg tin- fiyal stages of ^*rminution 
m a vessel (usually a box) yn wlm h the < arhon dioxide produced hy 
respirut ion is allow ed to at cumulate foi periods of 12 liTmrs, after each 
of which periods the piece i^j aerated Reports on t lu* process have becyi 
])uhhshed hy (\ Blcisch," 2 and hy 1' Si lionfeh] SI L Adler* 4 malted 
a sample of Id I 1 hurley h\ tin 1 floor, drum, and Kiopff systems rasper- ( 
tively, and concluded that the KroplT malt was the lies! m every respectp 
ttye floor imalit coming next. t • 

* L. Pierre" 5 suggests that, in the Saladm* I >qx -Waiting s)stcm,*whcn 
meehunieal turners cannot he, installed, instead of several box«y, a singly 
longjmx divided helow its false bottom into* as manv compartments 
as*ti ue are # davs of germination should he adopted All the com- 
partments communicate with, an air-duet in sue li a way that the supply 
of air to each can be •controlled at \\i]J dmhjirndent h’ of thy otherS. 
The arrangement really represents «t “ series of Saladin boxes without 
dividing walls between^ them, the width of <;a< h coiypartment being 
such that the grain can be transferred from one tf> the next 1 j^ t a single 
throw’ of the shovel The steeped hurley js f i i t loaded on the false 
bottom of the first compartment until afti c the eighth.it is discharged 
from the last Compartment. This author f.dls into the error of many 
others of assuming that tin', cooling agent in every malting systerms 

air : «it is not. Air is 1*he vehicle winch takes way the moisture *and 

$ • 

it is evaporation which lowers the temperature! 

Sleeping. — L. Pierre (Inc. cit . ljfl?) draws attention to the advantages 

S1 J. hut. lhewxng, 11)08, 14, 191, 11)12, 18, WO, 590 , ,/. 11K)8, 1033, 11)12* 

7 10, 789 * # * 

y j9 xts get Braute , 1911, 34, 209 , 1912,35,21*. 
tt r ochr,uch. Brau , 19J3, 30, 354, 371. * 

w ‘ Zexts. ges. Braun ., 1910, 29 , 201, 217, 22.5, J , 1917. 15(1. 
w Brasserie et Mailer ir, 1910, 0, 321, 353. 
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attending the addition of hydrogen peroxide to the, steeping cistarn in 
promoting germination. Hr believes that other less costly oxidising 
agents might also he used. In tli^s connection t^e observation oi 
Czerny 89 that the use of hypochlorite in Uie steeping cistern improves 
the germination of barley may be recalled. 

SprinJcling with acid phosphate - F. UKmann 87 describes an experi- 
ment in which a piece of green malt just commencing to chit wtff 
divided, oik! part being sprinkled with plain water and 'the other witl 
a solution ofaicid phosphate twice daily until the final stage of ger 
munition was reached. The piece treated with the phosphate had . 
fresher, cleaner ’odour,- than tin* other ; and although both received tin 
shine treatment, on the kiln, the, finished malt from the forriier.was^o 
a better quality, paler in colour, and yielded m the laboratory 1-5, 
more extinct than the malt sprinkled with water only. 

Malt kilns .« \\ Petit 88 draw's attention to certain defects in mal 
kilns, the multiple (loor ’kiln fieing in his opinion better than the singl 
‘floor kiln. IJe suggests that better draugfit might be obtained by th 
employment of a suitably modified drum or case for tin* early stage 
of kilning. Such a case should be capable of receiving green malt 31 
35 inches in depth, and heated air should be drawn through ^his ease b 
means of a fan. In' another paper 89 he adduces arguments wduch lea 
him to the ’’opinion that the kiln need only consist of a simple casin 
v with, a fiietalhc floor, surmounted by a chamber of brick or masonr 
provided with a short chimney ; further, that the floor need only- 1 
a short disftauee above, the. ground. 

„ L. piefre 90 plates that i* France the method of heating kilns b 
radiators has replaced 'that Of jnssipg the products of combustio 
through the 'malt. Ho considers the older method preferable c 
econoimp grounds, provided the kiln be propel ly constructed. 

It should be pointed out that in Great Britain the most eornrac 
fault is. too rapid drying!, and more especially the use of too lug 
temperatures at the early stages of kilning. Economy an drying mui 
give place to methods which will produce the inatenal required by tl 
British brewer, cvlueh^is w r eU known to be ycry different Eoin tin 
employed abroad. 


OesUrr. Brau. unit tlo P J\n- Zeit , 1000 , No ^ , J l“'t. lire tinny, \X 

6, 12S 

^ iruchmsch Hr 'tu , 1017/ 33, US l ; J , 1017, .‘>1,7. * 

v< fjramertt 1 ft .1 [alfrrie, 101. >, 5,'37S, 30.* 
find,, 10 1C, 6, 22.7. 

Ibid , 1 010, 0, 321, 3.73 
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Malt combs.'"— A. Baumaryi *] 2 in»a lengthv paper on this subject, 
arrived at the follovftn^ general conclusions : (’oinbs from the malt - 
cleaning machine are in generaUpoorer in nitrogenous substances tfian 
those from the kiln, but the latter ‘usually contain Jess caibohvdrate. 
The nitrogen-content of the different Ivimls varies within wide limits, 
according to the quality of »the barley used and aho the tieatment 
’of the malt during gei munition. Estimations of extract made on 
malt-combs fed to no sqti.sfai toiv results. They showed small dilfer- 
eni.es according as 1*0 whether the ext rad ion was raided ouf with or 
without the aid of malt extract! For the valuation of malt < onibs the 
deterinmation of extract appears to bo qmt^* ulismtable. Sm rose is a 
notevroithy constituent of malt-eombs Their veiv markVd swelling 
capacity is probably due to the presence o£ gummy MibsVun <’s, the 
mod important of which ^s a .whin. Malt combs contain not only 
pioteoelastic enzymes, but ytlieis vvlm h act # on *cai bolivdi ales. 
W hen an extract of malt-combs is fcimented, proteins as*well -is annnp- 
acids are consumed by the yeast The yeast multiplies to almost 
double the extent, to which it # does m a Minil.nlv picparcd cxti.iet o^ 
rn-ilt. 


Bkkwinc. . 

? • 

General Those who are acquainted with the development^ going oy 
in different parts of the world in brewing tecfmology cannot fail to be 
striuk withe the importance which is nu^ being c*t,ta< hod to utilising 
other enzymes besides am^jjLse, this being attempted b^ adjusting 
temperatures and the 'qonumt ration of jf'-ioys in the # medmn». More 
particularly this has been applied to bringing into action the pioteo- 
elastie enzymes of malt. ♦ • 

Brewing wains.— The paper of »\V. W indiscfi and ( Joldlaekcr” is 
interesting as a fuither contribution to oiy I now ledge of tin: c* licet of. 

° ” y* * 

the saline constituents of water on brewing * The cifeitvf alkaline-earth 
carbonates, e.g., cakiipn carbonate, is to dot rease aridity by converting 
primary potassium phosphate into a mixture of secondary potassium 
phosphate and insoluble terjtiary calcium phosphate, whilst the effect 
of gypsum is to increase acidity by transforming secondary into 

primary phosphates. A series rf laboratory experiments were carried 

• « 

1,1 The writer would here flraw attention to tlu* )>ra< t»ee which i-> now almost 
general of describing malt rootlets as malt “ cMins 'V, the latter word, being denied 
frfjfu the Latin rulmus , a is obviously wtong 

* Zeds. ges. Brauiv , 19J0, 39, 303, 372, 379, 387, 390, 401, 413. 

M H' ochensch. Brau 1916, 33 , 345. 
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out ill whi< h waiters containing* vari >us combinations of salts ^ere 
boiled without amt with potassium lactate , (as icprrsenting organic 
aeul salts deiived from malt). The* larger the quantity of organic 
salts present the, more phosphate* cun be ‘brought into reaction ’’with 
gypsum. ’ 1 1 is shown that in firesence of lactate the alkaline-earths form 
secondary and not teitiary phosphates. f It hiust be remembered that 
secondary calcium phosphate is insoluble, whdst the magnesium salt 
is soluble The authors draw attention to- the high percentage of 
magnesium sulfa m malts which are traceable to the manuring of the 
barleys. Hearing in mind the undcsir/ble influence of magnesium salts 

i , 

in reducing the acidity of^vnrhs, it, is suggested lhat the percentage of 
magnesium compounds present, m barley ought to bo taken into account* 
in valuing tin* grain . iVfagnesium salts tend to prevent the 
precipitation o! calcium phosphate in presence of potassium lactate. 

To remove alkaline-earth compounds lrom brewing waters the authors 
recommend treat ment with lime. Titration Vv it 11 N / 10 liydrochlonc acid 
and methyl orange giv« l s the quantity of lime required to convert bicar- 
'bonat.es into normal carbonates, whilst titration with saturated lime 
water, using phenol phthalein as indicator, give* the free carbonic acid. 
Since J lie titration only, proceeds to the bicarbonate stage, the amount 6f , 
lime indicated must be doubled to produce normal calcium carbonate. 

Many of the new suggestions put forward m regard to low' irtitial 
mashing temperatu'res in order to obtain a bettor effect ot the proteo* 
clastic enaymes^of malt arq difficult to' carry out in the ordinary 
mashing' plant of to-day , u and 'tins $ fiords ii, g<*od opportunity for the 
observation tlu< v tl\o time has arrived lor revolutionising this plant. 
The mash tun with fqlse t bottom is at best a pa'tched-up arrangement. 
Originally a simple infusion vessel, in winch the mash was mixed by 
' means of oars worked by hand, external mashers, internal rakes and 
drawing-olT arrangements have been successively applied to it, and 
still it is far from satisfactory. There can be no ‘doubt that a properly 
constructed closed converter allows of much more latitude as., regards 
the fixation of exact leashing temperatures. And, moreover, it can 
be used in conjunction with a filter press, thereby not only securing 
greater uniformity in the compositioh of the wort, but also saving 
much time and securing better extracts. Attention was called to this 
matter in the last Report (Voh 1, p. 255), and the writer’s reason for 
mentioning it again will be obvious from the observations of different 
authorities cited in this Report. 
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• Brewing in tier many.— That most, yrolifit* writer, W. W^indisch, has, 
as usual, produced a 41 timber *of # papers. These deal principally with 
the brewing methods which have had to be adopted in (inmanvpn 

• • m 

account of tho war. In oru^of these, papers 1 * 4 lie recommends a prelim- 
inary soaking of tin* malt at a toinperati^n* below that ?it w hu ll, enzymic 
actions can take place, wliich elTects the Softening of any* hard un- 
modified portions *f the malt. The process, he states, was practised 
in former times, especially id Ba\arian blew cries In cases where 
the water supply is jioh in cailmnates it is icruinmmn^cd to wparate 
the grits and flour from flu* husks and to submit the former onlv to the 
pre-mflshing piocess, espeeiallv i\ the bnewntg yf pah # ale>. The tvm- 
perature*of the preliminary mash is gi\cn a*> 1() on I*' (<f howe\«cr 
TTohnv), and this may be maintained for famn ti 12 hour>. if the pie- 
lmnnarymash be as high as 70' ‘JO F acids ufe formed w Inch inteifere 
with subsequent saccharification” 5 , Following this soal^ing (tin* husks 
having been reunited in the sprci.nViises* referred to}, tluv mash is held 
for about half an hour a £ 1 32 F This is denoted the author 

Protein-rest,” a somewhat misleading teim * What is meant, to be 

conveyed is that tin* proteoclastie enzymes of the malt then exert 1 

their activities* Jn decor turn mashing the author lecommends a 
* * 9 

# “*protein-rest ” before and after boiling The, latter is c fleet lid by 

ieturning tlijp boded poition of the mash to the mam, unl*nled portion 

at such a temperature that the mixture d«>vs not gieatly Vxceed it 

temperature of 132' F For di Fusion mashing as pi.ietised in this 

count r\ . the c carrying out. of these suggestions might present some 

difficulties, but the.se \^ould l>^ miniirpsed.if a < onvert^i in conjunction 

with a filter press were used in tVe pface of an ordinary ltfash tun 

with false bottom. * • * 

• • 1 

• • 

f ’» IVorht ns<‘h. Hunt, 11)10,33, H'.i, l-M, -J . 1170 

'o K. Ein-landcr (i/W., 1M(>, 33, IbU, </ , l!^7, ..*di) buds that w^h a Uird 
water containing calciinn and magnesium “lilts, pie-mashing Tenders beer more 
difficult to clarify This ji.v counteracted b\ boiling the wutrr for half an liour 
before use PiobabD when roft. brewing waters around, the elloifsof pre-rna^lftng 
wtmh^beDuch ns h a \ e beoi^ob^ened h\ Windisrh (r/^i s During inu'hing 
the concentration of il ion> lnureaso*, but pro muslpifg, whilst it. increases the 
acidity of a wort , reduces tlie concent i/U ion ol II ions. Ludcnce is biought 
foi ward in support ot the view that ^irolein turbicVty and sensitn encss towards 
chill of a beer are due to compounds of proteins with iJtkahs A l -tube titled 
with two electrodes, one in e»eh limb, wi>*< tilled with beer Und a i urrent. of 110 
volts passed through it The l'-tubo was altea stopjaug the current plunged into 
ic^colcf water, when cloudiness was produced^* 1 the anodn- limb, from wbieli the 
author concludes that the particles winch give use to haze are negatively charged 
and therefore alkaline in character. 
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F. Lehmann® 8 endorses Windisch’s opinion of pre-mashing ^nti 
“protein-rest.” He states that to bbiain satisfactory results with 
the “ protein-rest,” the acidify of the mash 'must be sufficiently high 
to stimulate the proteoclastic enzyme, but whether the chief rple is 
played by lactic alid or acid phosphates is doubtful. Lehmann observes 
t hat when a malt extract, prepared in the cMd, is slowly heated to 122° 
F., a separation of flocculent protein matters commences at 80° F; 
but that this does not occur if the extract be nrst treated with a small 
quantity of phosphoric acid or acid phosphates! In these circumstances 
the- extract is saul to remain clear after the “ protein-rest,” after boiling, 
and after dulling. The results obtained by pre-mashing and “ protein- 
rest ” are according to Lehmann influenced largely by the saLs in the 
brewing water Carbonates being “ buffer ” salts act prejudicially 
Magnesia in a water foims insoluble secondary phosphates and thus 
removes from solution a part of the add ‘’phosphates. 

It is interesting to compare die papers above referred to with a later 
(hie by VV. Windisch.® 7 In this paper the author reviews practically the 
whole of his recent research work. He points out how the prolongation 
•of the war far beyond its expected limits has affected the German brewing 
"industry adversely through the scarcity of labour and materials and 
that f-hese difliculties ,h*vo been met by the brewing of lighter beers. 
These war b^ers proved much more satisfactory than was anticipated 
:n respect of palate fulness and flavour and still more so in respect of 
“ head ” retention. The malts from the 1915 barleys often contained 
20, 20, or even 10 , of imperfectly modified corns, and they furnished 
grists thciu'fore similar to that recommended for many years by the 
author, short grown malt in conjunction with 20 10 of “ chit ” 
malt. This latter consists of barley steeped and couched and, as soon 
as sprouting has commenced, loaded on kiln. 

The plan adopted for dealing with the malts of the 1915 barley was 
to grind them to a fine grist, to soak the latter in water overnight at a 
temperature not below 68°-77° F. — a lower temperature (cp. above) 
was found to give a bad flavoured beer — and separate into a thick mash 
and £ thin mash. The former was maintained at 122° F. for about hall 
an hour and then raised to the temperature of saccharification, 148°- 
158° F. After saccharification the thick mash was boiled. The 
boiled thick mash was then mixed with the thin mash, the temperature 
being previously so adjusted that the temperature of the mixture 

Ihxd , 1910, 33, 281 , J , 1 1» 1 7. ,» 15. v. 

1,7 Ih, it , 1017, 34, 1, l), 17, 25, 33, 41, 19, 07, 65, 73, 81, 93, 101, 113, 121, 129; 
J., 1917, 1188. 
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was J 22° at which it was held for^bout half an hour. The author 

states that if this process be adopted witl^ waters containing carbonates 
a nauseous flavour is developed. JThe best water to use is said to be ofio 
containing littie or no mineral matter* or a gvpseous water. 

We gather from the author’s remarks tiiat the beers which* are now 
produced in Hermany are .Lfre^cd at an original giawty not exceeding 
1030, and, as is thd experience in Hreat Britain with such light beers, 
there is a diUftnilty in obtaining a sufliciont yeast, < rop for subsequent 
gyles. The author suggests <i plan winch is also aib^ited bV some 
brewers in this country, namely, to brew two beers, one of higher 
and one of lower original gravity, and to'mix’thmn so that the mixture 
has tlje flesired original gravity The higher gravity wort* will then 
furnish the yeast crop (cp. also p. 133) But Windisi h avers thht a mixed 
beer of the kind deMiibcd drink * Juller than one biewcd direct at the 
desired original gravity. In the mse of pale ales he is iff opinion that 
it is not advisable to attempt to improve palate fulness by producing 
worts of high dextrin content. He considers, on the otlyr hand, thaf 
the most important factor m regard to fulness is the inainlenance of a 
high ratio of alcohol to extract ^ 

Dealmg^vitb vconom/ of working m the hreueiv, Windisch dilates 
4it length oil the ad\ ant ages « >f the mash fijtvr .ts compared with the 
inash tun and also on those of giinding the malt to a line, grfst «»10 15 
of meal and the remainder line grits and h<> advocates tfie use of* 
th# modem six-roll mills Binallv, lie deals with certain scientific 
considei itions, notably Jhe effect, of difTenhit salts in brewing waters. 
His views on this subject are well kivowm o ^ * 

K. Windisch* 8 points dut thatvumV the quantity of malt available for 
brewing in Hermany (excej)t in Ba\ aria) is only about, 15 of the 
quantity used before tfie war, it lias been necossary to replace the 
gravity of the worts to 1020 or even to 1012 The special measures 
which the brewing of these thin beers demands are djs< ussed* by the 4 
author who takes as his text, a pamphlet on the. subject issued by the 
Herman Brewers’ Unidn. The majority of the recommendations r#re 
similfy: td those advocated by W. Windisch (lor o$( ). For the light beers 
referred to, hops must be employed lq liberal quantities ; thus for a beer 
of original gravity 1012, 3-4 lb. of hops should be used per 7 '3 barrels 
for dark beers, or 1 5 lb. in the ease of pale beers. • . 

The problem of the production of )ight war ales .is further dealt with 
by W., Windisch and different other waiters.* Windisch states" that 

* Ibid., 1017, 34, 213, 221,* J , 1017, 1188. 

w Wocheruch. Brau., 1017, 34, 319. 
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infusion mot hod* of mashing have boon tried with satisfactory results 
as regards brilliancy and " head ' retention of -tjje bceis, and tliat this 
innovation has proved beneficial to the yeas*, crop. It appears that 
a wort of gravity 1022 is fermented with an energetic .yeast, so that 
suspended hop resins and proteins ar<‘ removed, and it is then diluted 
with hop decoction to the desired oiiginal gravity. 

P. Mumme 100 embuses generally WindisclTs vmws He ferments, 
a wort of gravity 1030, and dilutes it Subsequently, preferably 
with hop deeoition The hoj) deroetibn ,\s distributed in a 
number of small mat uniig easts and brought w it h gvh* wort to a gravity 
of 1012. After hei mei)t,it«ion these' <4isks are bunged down and the 
filtered eoit«tents list'd for diluting tin' stronger beer. We gather that 
for some of I hesi* lxvrs a top .fei mentat ion system is employed. ‘LatW 
Windiseh 101 ieeommemlsbhluting a stronger beer with water instead of 
hop deeoi t ion, f the use of the, latter being due to the eironeous view 
that the addition <h wat«r would lx*- illhgal. 'flic beer is subsequently 
oarlxmated. The stability of the beers lHf said to be improved by 
diluting with water, Whilst the undesir«ible hop bitter ilavour is not 
‘'encountered. The writer would point but that whenever water is used 
for breaking down beer, it should pre\iously be boiled to remove the 
air. , 

f 

Cooling and flocculating noils. L. Hem/. I,,? discusses the factors which 
vletormim the separation of protein matteis from worts. He lays 
great stress on the elTeet of tannim, and refers to the work of H.^f. 
Brown, who showed the hendicial etTeetsof agitation at certain tempera- 
tures on *‘th(' break " <,*f woit du the case of the worts 
of an original gravity oi *1010 ’1018, the mbst ampoitant factor in en- 
suring a good ’"‘bre^k ” during the cooling of the wort, lie found to be the 
presence of the ‘protein ‘substances coagulated • by the boiling process. 
In the absence of these coagulated proteins, agitation alone had little 
1 effect op the “ break." Hr points out that in the Wooldiidge process 
described by Ling and Wooldridge (Ann. Reports, 1, 254), the wort, is 
boiled and cooled under constantly reduced pressure, and this neces- 
sarily maintains jvotoins in suspension. Heinz"’ 3 proposes a nev* method 
of cooling worts in a td.osed cooler. In Hi is the flocculating influence 
of the coagulated proteins is utilise^, fully. The hot wort from the hop 
back is run into a rectangular cooler td a depth of 3 to 5 ft. Suspended 
• 

100 Uni , 1017, 34, ail 
"" lb„! , 1017, 34', 335 
1 la it , 11)17, 34, 221, 230 
1,13 J. Inst. Brcicmff, 1913, 19, SI 
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within this vessel aie a number of coding tubes, resembling a vertical 
refrigerator, through wh’ich water is pushed. The units 'are arranged 
18 in. .apart to allow a workman Jo p.t-s for cleaning. An agitator 4s 
also fired within the vessel, go that the woit h> kept in motion during 
the cooling It should be noted that tfce* m« thod d> p< n K entirely on 
conduction for cooling — a nAicii slower process than < >io> d» pciidine on 
evaporation as ly the Would ndge 

Malt substiftttf*. The yresent. conditions ha\e alba ted the .supply of 
malt substitutes which are well known to be so noeessa»\ foi the pro- 
duction of certain kinds of British beers, more espe< iallv those of the 
lighter lype. Maize hau been scarce and It lias Urn found necessary to 
restrict its use m brewing, but perhaps the most seiious restriction m 
malt substitutes has been that of brewing stigars, whu h for th3 majonty 
of British beers aie indispensable. The Sugar (I hewers .Restriction) 
Order, It) 17, 1 " 1 prohibits the use J>}» brewei s of any sai elnrtine substance 
other than solid glucose or invert sugar or ail}* other product obtained 
from low-grade cane sugar polaiismg not o\er 89, from yhieh 10 of* 
•its weight in the form of “crystal sugar or grocery mi up or gioeeiy 
honey sugar” has been extracted The order fuithei iiuludcs an>^ 
caramelise^ products of solid glucose or in\cit sug.u liom the lyw giade 
•ane sugar hereinbefore described, and mixt;n<*s hi solid glucose* and 
the invert sugar and caramelised products. The total <piaidito>of tliesc 
saccharine substam es which bieweis are peimitted to use is not more* 
thafl 40 of the quantity used by them in the year 191d. It is rcmai li- 
able that the partially converted syrup \nown as dextiin-maltoso 
which many brewers lave found so .meftil is not me-nf ion*d in the* 

i , • • • • 

order. , • 

» • 

In (lermany and Austria where the use of blowing sugar was, prior 
to the war, in most parts of these countries pmhibiVd, it has bcim found 
expedient to employ them. Thus we are told by F. Schonfeld l " ■ that, 
by a statute of 1909 the use of cane sugar a* an adjun<| m bn«wing Vs 
permitted provided that top-fermentation yeast is used in tin* primary 

fermentation. The same author also to the use of start h sugais 

in brewing. V. KondelkgT' 7 points out that in Austria'it is permissible 
to replace 30 /' of the malt usbd for lyrewing by •sugar, and that potato 
starch may also be used. » 

Discussing the suitability of various materials *as malt adjuncts,, 

104 J.,.1 917,1202. 

10# * Wochensch. Brau., 1916, 33, 9; J 1910, *NGH. 

108 Ibid. 1916, 33, 97. „ * 

107 Allgem . Ze\tsck. Bierbrau und Malzfabr ., 1916, 44, 71 ; J 1917, 399. 
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P. Petit 108 states that with the French malts now available the i^e -of 
such substitutes is desirable to avoid haze. 'About twelve years ago 
several breweries used manioc which gave 'excellent yields of extract 
and was cheap. He refers to the presence of a cyanogenetic glujoside. 
The traces of cyanide produced from this were, however, entirely eli- 
minated by the brewing process. The writer from an extensive experi- 
ence in the use of manioc in brewing can confirm Petit’s statements. 
He found, however, that a peculiar bitter flaVour came Ahrough in th»* 
beers v/hen low grade ground manioc was used. .This can be prevented 
to a large extent, probably entirely, by decreasing the quantity of fibre 
i in the manioc \vhich . can bo done by mechanical means in the dry 
Petit refers to Windiseldb “ chit ” malt (see page 430), but he arrives 
at the conclusion that raw barley, used to the extent of 10 to 12%, tTOs 
greater advantages as all expenses of malting are saved. 

The rhizome of couch grass, TriKcufn repens, contains a reserve 
carbohydrate which yields lMevuldse ’when treated with acids or dia- 
ostasc. F. Koritschoner 100 deals with the ’possibility of using this sub- 1 
stance in brewing, ft yielded extracts ranging from 15 to 22 %, and. 
this low extract combined with the unpleasant odour and flavour 
rules it out as a brewing material. • . 

Refined adjuncts.— s P: Dreesbach 11 " puts forward a strong plea for vhg 
employment of “ refined adjuncts ” in the place of raw grain containing 
- protein 1 and oil. The proteins of raw grains, he points out, are of no 
service as yeast foods, 111 whilst the oils tend to impart an objectionable 
flavour to the beer. He advocates strongly the advantages attending 
t.the use of brewing sugars, ^specially of those containing high percent- 
ages o\ dextrins, since it is difficult to produce, in the mash tun, worts 
containing a High .percentage of unfcriAentable matters. 

Use of bran in br$wi)ig. — R. Wahl llJ draws ’attention to the secretion 
of amylase in the aieurone layclr of seeds, and he proposes to utilise 
bran such as the offal of ’pearl barley or the cortex of maize produced 
in hominy mills as a brewing material. These materials are mixed 
^ith water and maintained at such a temperature (121° F. is suggested) 
that lactic acid- bacteria such as Bacillus Delbrucki can develop. The 
tertiary phosphates 'are converted into • secondary and primary phos- 
phates, whilst tho proteins are hydrolysed by the proteoclastic enzymes. 


109 Brasserie et MaUene, 1917, 7, t29 -J., 1918* 102a. 
h* Chem.-Zeit., 1917, 41, 797 > J., 1918, 102a. 

no J. Amer. Soc. Brew . Technology, 1916, 6, 137; J ., 1917, 1106. ’ v 

in Cp. Wyat and Nclihclitiufi, J Inst. Brewing , 1909, IB, 684 , aee J ., 1909, 733. 
ua U.S. Pat., 1,173,039 of 1916; J., 1916, 650. 



FERMENTATION INDUSTRIES. 


m 


Gelatinised starch is then added to this mash, and in this *vay a wort 
i«t obtained suitable for the prothic^ion *>f boors. Further details of this 
work are given by W-ahUV ' 

Fermentation aful yeast out-crop.*- This m a matter which is attracting 
the attention of every' brewed now that beers are brewed at such low 
gravities. In most cases it fyas been found" possible to meet jlie dilfi- 
culty to some extend by brewing two beers, one at a higher gravity and 
a second at a low't f r gravity than that at which the beer is to be sent 
out Thus P. K. Le May u ‘ cites a case of a brewer turning out a beer 
of [030 -the lowest gravity Go\ eminent ale. He mi^lit brew one 
half at, 10*12 and the other half 1030^ an<J blend them afterwards. 
The wnter of this report has found that beer.->of a greater difference <^f 
gr^it v* than those cited are preferable. For example, if it is possible 
to brew* one beer at a gravity as high as lO.Vj, then provided good 
mateiials are employed a saHsbp'toiy yeast crop and good vigorous 
yeast will be obtained This in*ce%itate^, ho\jc\ er, throwing the other 
.beer with w'hich the lir.-T is mixed at a correspondingly lower gravity • 
There is no doubt that at the present time tluvise of \%‘ast foods in 
the fermenting vessel is desnable* • 

F. Schonfeld and t 1 Goslich 11 ’ make some suggestions with regard t(f* 
increasing ftie y« eist crop in light worts. Their Remarks apply to worts 
of a gravity of KXW 1018, and to bottom fermentation yeast. 'Their 
chief rccomm*endations an* to aerate at suitable temperature,^ and to # 
stimulate the yeast before* pitching be- treating it foi a few' hours in 
sweet wort of„a gravity of JOtO 1018, solicit it commences to bud. 

Sterilisation of beet In/ fdtia[ion - K. Zalim 1 "' points out, that the 
sterilisation of beer by jeistwucisation hfTwets l^s llavoui* and clmracter 
injuriously. It also ai rests or destroys the action of t^e enzymes, so 
that the dietetic value vf the beer is impaired. Ordinary lilter pulp 
does not stenli.se beer efficiently, not. because the"fibres are ificapablc 
of holding back micro-organisms, but bccays** of the mobility of the 
material under fluctuations of pressure. Kigid filtering beds are, there- 
fore, in the author’s gpimon, absolutely necessary. He describes a 
process of sterilising beer by filtering it through kieselguhr compressed 
into blocks in a moist condition and subsequently fired. The arrange- 
ments are described with the aid of ^drawings* The filters comprise a 

pair of units, each containing 55 filter cylinders* and the beer is pumped 

» 

113 Amer. Brewers' Review, 1^)17, 111 , -<ee * Bren < / s' Journh/, 1917, 63, 000. 

114 J.inst. Brewing, 1017, 442 • 

u* Wochensch. Brau., 1917, 34, 205 , J., 1917, 1189. 

116 Western Brewer, 1916„47; 217 ; J , 1917, 106. 
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through a pressure governor into the inlet chambers of the units passing 
through the filter cylinders into' the Wtlet chambers and thence to the 
tyottling machine. The apparatus is sterilised with hot water at 
180° F. before use, and fhen it ip tested collectively by displacyig the 
water ip the irfiet chamber with carbon dioxide. under a pressure of 
6 lb. In the event of & defective tube,, bubbles of gas will be seen 
rising through the water, and the cover must be removed and the tube 
plugged. A filter with 110 cylinders has a capacity of .50 pint bottles 
per hour. 

Chill-proof beer.— In 1011 a process of rendering beer chill-proof was 
protected by I*. Wallprstein.! 17 It Consists in treating the beer before- 
bottling and pasteurising with a proteoclastic enzyme — pepsin and 
papain are mentioned — whereby the proteins are converted into Sub- 
stances which are not precipitated when the beer is subjected tc 
low temperatures. The process is claimed to replace chilling in the 
production of so-dalled ‘n nonAleposit ’ beers. P. Petit 118 has tested this 
, process with different classes of beer in several breweries, and he 
concludes that it is elective, provided the enzyme preparation is given 
sufficient time to act, the time depending on the temperature. He 
finds that at 50° F., three days is sufficient.; at 48°, F., 12-15 days ; 
at 36°-37° F., 30- 40 days. Moro recently Lamscn 11 ® proposes* tp 
utilise the , proteoclastic enzymes of the yeast present in a racked 
« beer foi rendering the, protein permanently soluble. A portion of the 
freshly racked beer containing yeast is cooled to a temperature i(b^low 
26° F.) at which It solidifies, when it is transferred to thfc main portion 
„ of the beer. f * * 

C. & Ash 180 proposes «io replace the pavjtkurhsing and chilling processes 
of rendering beer^stable and permanently bright by treating it at the 
time of kr us^ning or* carbonating with 35-60 mgms. of tannic acid 
or the equivalent amount of its’salts, and 25-50 mgms. of sulphuroui 
a/ud or the equivalent of sulphites per litre of beer. The beer is agitated 
and then allowed to stand until the required changes have occurred; 
which is usually about ten days. The nitrogenous matters giving ris( 
to. turbidity under ordinary circumstances are thus precipitated, anc 
easily removed by filiation before racking into casks and bottles. 

A patent has been granted to ^J. Bcerhalter 111 for the production o: 


m Eng. l’at. 23$), ? 91 1 ; J. y 1911, OlG, 1027 1 

u® Brasserie et ffalterie^ 1910/ 0, 161 ; J. y 1916, 1170. 
n» U.S. Pat. 1916, 1,177,117 ; Jf, 1916, 613. 

MO U.S. Pat. of 1917, 1,234,255; J. y 1917, 1059; 

Ml U.S. P^t. 1,240,016 of 1917; J. y 1917, 1144. 
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a nonalcoholic chill-proof bevefa^*. k wort is prepared from malted 
grain with or without? the addition of raw Arrain, sugar, hops, etc., anjjl 
to it is* added ipuiiediately after c6oling or at any time before racking 
or bottling, a proteoplastic enzyme active in slightly Acid media. It 
is claimed that the treated leverage remain?, blight when pasteurised 
oi; chilled. • 

W. A. Stein^mann 122 describes a process for producing what he de- 
notes an unfermented pialtf be\ erage. According to this ^rex css jualt is 
mashed alone or mixed with barley, nee, corn grits, bran, middlings 
and the. like, at a temperature of^lKF F, This # procedure hydrolyses 
the proteins. The wort is then filtered fiomnhe starch and. repeated 
extinctions are made, the wort being finaljv heated fiom tin. 1 Jh8° K 
After treatment with hops, etc., it may be fernV'nted or otherwise. 

“ Head "-producing material. For the production of a # last mg head 
i ill fermented beverages, L. Ht<*i i** 23 tlnima a preparation yiade on the 
following lines. Washed yeast (100 parts) is mixed \sith gelatin \ 
(5 parts), and the mixture is incubated at a temperature not below 
100° F. or above 104° F., stir/ing occasionally. After 72 hours a 
homogeneous mixture of. high viscosity ensues, the transformation 
beiig due tS t,Ke proteoclastie enzymes of the y*a$t. on both tfie %enst 
and the gelatin. The mixture is thjui boiled* and e\ap<yated to a 
syrupy consistency in a va< mini pan. * • 

“JItad'* retention and ho])s — According to K Ileus/ 124 the favour- 
able eib ct of hops as regards the “ head retention of beer is due 
to the hop resins. It is interesting to note that mixed malt.and hop, 
extracts had a greater aijd itn\re permanent “Jiead ” than had* either 
extract alone. Thus after shaking each extract for two minutes and 
allowing it to remain for»20 minutes, the ratios »of the height of liquid 
to the height of “head” were as fallows: Malt, extract, f: 0*3(5; 
liop extract, 1 : 0*06 ; mixed extracts, 1 : 2*33. The author’s observa- 
tions that the filtrates from a boiled sweet wort and frofn a boiled hop 
wort contain suTbstantiivlly the same percentage of nitrogen has been 
explained^ by H. T. Brown, 125 who shows that the jutrogen contri- 
buted no wort boiled \Tith {iops is practically, equivalent to that 
precipitated by the hops. ' * 

Filter pulp. — W. A. J. Foster 126 gives an historical account of the uso 

» , 

* i 

iee U.S. Pat. l,237,72i of 1917 , «/., 1917, 11 t:i 
^U.S^Pat. 1,237,723 of 1917 , J , 1917, 1 Kfl 
124 Zeits. ges. Brauw , 1916, 30, 49 ; J., 1916, 859 
m J. Inst. Brewing , 1909, *15, 222, J , 1909, 134. 
m J . Inst. Brewing , 1916, 22, 413 , J., 1916, 1170. 
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of filter pulp in brewing. He \>oinfc out that- .since the outbreak of 
war, this material has been manufactured*' in our , own county and 
practical results show that it is, quite as good as the. German,make. 
The pulp shoulcf consist of (joffton fibre only. 

Use of hydrogen peroxide m the In eivery t*~~H . B. Wooldridge 1 - 7 shows 
that hydrogen peroxide is a valuable bleaching ag» nt and steriliser for 
treating filter pulp. He also advocate's its 'Use for treating foul and 
fusty casks apd screw stoppers and possibly foe other purposes in the 
brewery. As regards so-called stinking casks Wooldridge very properly 
disclaims the edring ot those m an advanced stpte of decay. 

L «• 

. Ye\st. 

The presence of a well defined vacifble has long been recognised as a 
criterion of A healthy Vigorohs yeiVst for brewing purposes, yet much 
’controversy Ipis arisen as to the physiological significance of the vacuole. 41 
The work of H. Wager has done much to clear up this question. In a 
* summary of his researches 1 Js Wager gives reasons for arriving at the 
conclusion that the main vacuole of a veast cidl is the nucleus, and that 
the. smaller body adjacent (not wit lun) the vacuole is the, nucleohifi 
To meet the objection to these views that there are sometimes several 
‘ vacuoles, Wager believes these subsidiary vacuoles to be such within 
which glycogen is formed. Guilliermond 1 -'’ opposed Wager's views onrthe 
ground that the presence <5f volutin (metaehroniatin) 1 !() m the vacuoles 
•showed tli at one of its functions was ‘that of. secretion and therefore 
that it must be placed ofitside the oitegofy of ituclear structure. Wager 
in refutation ot this, however, pointed out that volutin contains nucleic 
acid and that its elaboration is not at nil unlikely to take place within 
the nucleus. W. Henneberg 1 11 states that the “ vacuole bodies ” within 
the yetst. cell contain “ volutin drops ” and that by staining w r ith 
methylene blue the volutin usually stains red, whilst the vacuoles them- 
selves stain red, violet, or blue. Henneberg Relieves that there is a 
very close connection between the content of volutin and the fermenta- 
tive power of a yeast* « Volutin, he says, ‘may be the mother substance 
of zymase or it may be the enzyme itself. In the ease of mycodermic 
, yeasts volutin may, be related to the oxidising activity of the cells. He 

4 , k < 
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obsefved in the case of lactic a^id^ acetic bacteria a connection between 
volutin and the forrqaflon^ of acids. t 

T. Bokorny 13 ; shows that yeast .weakened by .several hours' treatment 
with tin aqueous solution ®f 0 1 » concentration of formaldehyde, 

chloroform, phenol, or mercuric chloride* fermented Microbe or* maltose 
more rapidly than dextrose* and lie suggests a> an explanation that 
the hexosea formed* by tjie yeast enzymes from tin 1 lenses are in the 
nascent state. Yeast wa* found to hydrolyse umygdalui, although the 
hydrogen cyanide formed is toxic, but it is without action on*salinn, 
arbutin, or coniferin. 

Fermentation (yeast outcrop) — ]!. Lind^t 1 1 Jinds that*in fermentation 
experiments with sucrose and salts, eg , ammonium sulphate or taitratp, 
as sources of nitrogen, the con\ersion of sugar iqt<> glycerol, sufciiiie acid 
and excess COj beyond that # required by the (Jay Lussac equation, is 
about 17 times as great as the, <>v )east imp. NJ’heif the solutions 
contained 2 / of gum arabij.*, peat humus, or fannin, fernTentation wmg 
more rapid, the yeast crop was trebled and the fermentation loss waS 
reduced by one third. In faet #J with tlio.se siihstanu>s in presenee of 
ammoniacal or amide nitrogen yeast developed almost as rapidly as 
mpdia containing proteins. These, it may be added, are laboratory 
‘experiments. 


Brkw rry Bv-Piionre Ys. 

^ • 

Dried grains. — There are t*vo main reasons for drying spent grains. 
The first is that in tin! moist condition jltey are liable to berqjne e<>n ? 
vonient substrata for miero-orgnni&ns and therefore to^undergo putre- 
faction, and the second, is that the cost of the # caithge, of grains con 
taining 80 % of moisture is necessarily greater thali that of grains dried 
down to 10 '/ rt of moisture. But apart froiq whether the brewer or dis- 
tiller is able to get at least proportionately more for. dried grains •»* 
compared with* wet when both are calculated to their respective contents 
of solid matter, the most eflicient and economical method of drying should 
always fie adopted. It is obvious that a pitliminary removal bf n 
certain quantity of the moisture byi pressing advantageous provided 
this be not carried so far as to eajisd the loss pf too much of extractive 
matters. A long discussion on this most important question m which 
the latest and most economical formi of presses and (friers are described 

• t 

152 Pjlugers Archiv , 1916, 164, 203 ; J , 1917, 60S 

153 Compies rend,, 1917, 164 , 58 , J , 1917, 156. 
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s contained' in a paper by G. J. Patitz. lM For details the original 
nust bo consulted. ^ 1 * 

F. F. Hulton and J. L. Baker 185 give the following interesting 
malyses sliowing the respective proximate compositions of thectotal 
Iried groins and of the dust frpm them. 


• 

Total gri ins 1 

*i 

Dust. | 

Moisturo ' . 

10 3 

9-3 | 

Proteins (Nitrogen x 6 *2o) 

IK M) 

30 -2 j 

Total ash * 

3 S 

3 7 

riilica (Si(V) % »m total ash 

r>3 o 

' 1 

Phosphor' * ai ul (PoO,,) % on ti-tiil a^ii 

27 0 

32 6 

Oil 

6 ’o 

9 -7 | 

Crude libre (< .. . p \ 

17 *7 

10 7 ! 

' 

Pentosans (furfural' X I'tO, ' ' 

27 5 

j 16 1 1 

Assimilable eurbohydnites (In diffeienee) mrliidi 
pentosans hit excluding libre 

u? 

13 7 

36 3 yj 

Calories per lb. 

1 121 

1616 j 

Dncfl spent hops.— J, L. Baker and 11. F. 

< 

F. Hulton 130 show that the 


inalysis of ground dry spent hops indicates that they are of considerable 
Ceding value, and they ,are therefore being incorporated with other 
materials in the preparation of feeding cake, the hops being previously 
Iried down to a moisture eoitcnt of 1 7 / . Attention is'called, how- 
iyer, to tin fact^that consignments have/somet lines heated so much in 
transit that they fired. I'i is suggested tliat't lie* phenomenon originates 
in an oxidation' of khe resins. If the hops are spread out in a fairly 
thin layer for 21 nours before bagging no cases of firing have up to the 
present been experienced. 

Qurplug yeast . — Not many years ago, the brewer found considerable 
difficulty in disposing of his surplus yeast ; if washed down the drain 
it led to septic diluents. In more recent times its value has been 
recognised and many uses have been found for it. Thus yeast extract 
is now sold as an article of human dietaryi Yeast has also been used 
as a manure, and finally in a dried condition it is used as a constituent of 
cattle foods. ^ 

*As a cattle food dried surplus yeast has been found very useful, 

Amer. Soe. Browing Tech., 1916 J Inst. Bracing, 1916, 22, 247. * 

U5 J. Inst. Brewing, 1917, 23, 254; J., 1917, 608. 

Ibid., 1917, 23, 455 ; J., 1918, 103a. 
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ahcUsome'experiments on this subject are recorded bv C. (%wthor and 
H. E. Woodman, 117 wko as a result cl e^eriments on sheep arrive at 
the conclusion fhat dried yeast must rank with the most highly 
digestible foods used on the, farm. 

Bakers' yeast. — Ifc is well within the memoir of mam' that* brewery 
yeast was used exclusively for, baking, but i*t was found tliai a special 
kind of distiller^ )*east, which before the war was imported in large 
quantities* frcflu Holland, ^Belgium, and (Jernmny, as well as produced 
in this country, is not only quicker in its action in raisjng tin? dough, 
but as it is practically tasteless, it produces that particular kind of bread 
which ‘finds favour with the public. Since both brewers’ and bakers’ 
yeasty belong to the same species, it would seem feasible to tihd a simple 
process of transmuting the one into the ’other. Numerous attempts 
have not, however, been attended with success. But it may be pointed 
out that whilst brewery yeasts ale *>nly aerated up to an attenuation of 
half gravity, bakers’ (distillery) yeasts arc, in fnany distillVries, aeratet] 
more or less throughout the whole operations. ,1. L. Bakej 138 has carried 
out a number of experiments with brewers’ yeast previously washed 
with a very dilute salt solution and then allowed to ferment brisket 
in dilute Irtish -J; tin wort.* The expeuments were carried out ir^ machine 
•bakeries, and hand bakeries, with one-thir(l linkers’ yeast and* two- 
thirds bakers’ yeast; with equal parts of brewers’ yeast ’and bakers’ 
yeast ; with bakers’ yeast alone ; and with* bi ewers’ yeas’t alone.’ 
Tlife loaves were submitted to two expeit^, and the results are certainly 
encouraging. It may be pointed out thaJ C. H. Hoffman 189 finds that 
the addition of ammonium (Milonde, to** the dough ^before it rises,* 
increases the evolution’* of gas, (though tins* is not the case when 
the salt is added to a fermenting solution) and is ussimilated by the 
yeast. 


Distilling 

Commercial alcohol. *— The demand for alcohol and other volatile 
products- of fermentation is now very great, l^ut the» processes which 
are being adopted for their production cannot,, tor obvious reasons, be 
discussed. One of the cheapest sourpes of industrial alcohol is molasses 
Beet molasses, which has not been used in this country for the manu- 
facture of alcohol to any, extent foi\ many years, contains under 50% 

J. Agric. Science, 1917, 8, 148. 

158 jr t 1917, 836. 

iw J. Ind. Eng. Chem 1917, 9, 148 ; J., 1917, 350. 
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of sucrose and but a trace of y? during sugar. It yields just dver 
5 gallons per cwt. of proof sptrit. Cane molasses, on the other hand, 
had for the past 15 years been the chief source, of industrial alcohol in 
this country. That used" for distilling contains usually 55-57% of 
sugars — a r jnixture of equalpArtfs of sucrose and reducing sugars. The 
average, yield from such molasses is g'alloiis of proof spirit per cwt. 
Questions of freight have restricted the importation of normal quantities 
of this material during recent years, but there- is an abundance of it in 
cane sugar producing countries, so much so in fact that in some parts 
of the world its disposal is one of the most difficult problems, with 
whjch the sugar manufacturer has to deal. Before the w^r crude 
manioc flour containing over 70% of starch was available at a *priee 
which rendered it an excellent raw material for the production of 
commercial alcohol. At the present time< insufficient is imported to 
enable it to be* used for this pyrposi,*.' <Hecently it has been suggested 
t> at horse chestnuts and acorns which up to the present have been to 
/ great oxtendallowed ,to go to waste— only a small quantity, which 
principally consisted of the latter, being fed to pigs- should be 
cfnployed as a source of alcohol. The most recent analyses of these 
materials by J. L. Bakyr and If. F. E. Tlulton 140 shd\'v that peeled 
horse chestnuts contain 8- 17 / of sucrose and 15—30% of starch, whilst 
peeled acQrns contain some 40% of starch with a trace of cane sugar 
(cp. p. 411). The problem of the use of these materials as sources of 
alcohol is one which has been discussed for many years, but the diffi- 
culty whiel) stands in the way of their use is that of their collection. 

*A paper on tide cheap production of alqohol ii\ the United States of 
America has beep published by A. J\\. B rockier. 141 

An apparatus for* the continuous distillation ,of alcohol is described 
by A. diehard. 148 

Potable spirits . — For the , preparation of alcoholic liquids of high 
aroma, particularly Colonial rums, P. M. H. Herve 113 proposes to distil 
the fermented wash first in an ordinary still so as to produce a distillate 
of hbout 25% strength, the distillate being subsequently redistilled 
through a rectifying cojiimn so that a spirit of about 77% strength is 
obtained. E. Kayser 144 has conducted experiments to ascertain whether 
the characteristic differences in the yeasts obtained from rums are 

WO Analyst, 1917, 4$, 1152 * f 

141 J, hid. JSny. Chfm., 1917* 9, 0t2 ; J., 1917, 902. 

142 Fr. Pat., 480,558 of 1915; j/ 1917, 157. 

143 Fr. Pat., 480,601, of 1915 ; J., 1917, 168. ' , 

144 Compt. revd ., 1910, 162, 047 ; J., 1916, 612. 
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manifested when media othei* tfcan jane products are fermented with 
them. He fermented can? and beet molasses with a bottom- fermentation 
yfcast and a Sohlzosaccharomycefc, with the result that in both cases the 
characteristics were preserved. The bottom-fermerjtation yeast pro- 
duced seven to ten times as much ^n^her alcohols as thV Schizo- 
. saccharomyces. j ^he aufhor* concludes that by the employment of 
mixtures^ of # thd two y»asts, jt might be possible to keep the limits 
of higher alcohols bet ween 30-300 parts per 1 00,000 of absolute alcohol 
in the sample. V I. Beard 115 gives data for the complete sYientifio control 
of a turn distillery. • % t 

In a paper by E. Kayser Ufl the results of aji examination of the spirit 
obtained by the fermentation of apple must with S. malt Rtshri are de- 
scribed. Unlike ordinary cider spirits, the, ester content was less 
than that of higher alcohol*, apd not verv different from the aldehyde 
content. The content of acuta, Aldehydes (including furfural), esters, 

* and higher alcohols, ranged from 37b to 018 parts per 100,0(K) #f 
absolute alcohol. 


Winks. 

• * The de-acidification of wines by addition 'to them of dipot^ssium 
tartrate whereby monopotassium tartrate is 'deposited, first suggested 
by Liebig, has been studied by T. Paul, M7 wlip points out that when a 
saturated solution of the dipotassmm salt is added to a wine, the con- 
centration of II ‘-ions, on which the acnl flavour df the wine depends, 
is reduced immediately, althumgh the separation of tartar may not be 
complete for 24 hours* In 'practice, t1ieref>ie, small quantities of a 
saturated solution of the dipotassmm salt should be tdded to a wine 
until the desired alteration in flavour is attained wheft the wine should 
be left for the tartar to separate. * 

L. Laborde, 1 * 8 in a study on the causes ilf the formation of aldehydes ■ 
in wine concludes that such formation occurs during the storage of 
young wines in cask.* in which it is assisted by atmospheric oxygen. 
The three principal agents which promote the formation of aldehydes 
under these conditions are the tannin substances more or less combined 
with potassium hydroxide, oenoxyjjase, the oxydase of Bolrytis cinerea. 
Pasteurisation and the addition of sulphurous acid check the forma- 
tion of aldehydes. Pasteurisation has .a similar effect on wines affected 

Put. Sugar J., 1918, 18, 493 ; J , 1917* 157. 

Bull. Soc. Agnc. France, 1916, 262; J., 1917, 902 
W Zeits. Elektrochem, 1917, 23, 65; J , 1917, 561 
. M® Ann . Inst. Pasteur , 1917, 31, 215 ; J. t 1917, 1107. 
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with casse, but in such wines sulphurous , acid promotes the formation* 
of aldehydes. Complete disappearance of aldehydes may occur when 
wines are stored in absence of air (ip bottles ,'f). The formation of 
aldehydes as opposed to their destruction is evanescent, although it 
always impairs the bouquet of i:d wines in casks. It is pointed out 
that facultative aerobes such as myccddruuo produce aldehydes, 
although some anaerobes help to remove the aldehydes unless the wines 
contain sulphurous a( id The same author h<\d previously published 
an account of a^ long investigation on the role of sulphurous acid in 
wines. 149 When added to wine to th/i extent of 100-200 parts per 
*100,000, most of the sulphurous acid enters into combination with 
dextrose but not with hevulose. The antiseptic value of combined 
sulphurous acid is greatly reduced, but in this condition it can modify 
the action of the yeast. 

Fonzes-Diacon 11 * 0 joints out that tho addition of 0’5 grm. per litre 
of citric acid (the legal limit in France) to white wines does not always 
prevent the occprience of casse. 

F. Kayser 161 finds that the addition to grape must of 1 to 1*7 % 
ot nitrogenous substances in the form of ammonium sulphate, asparagine, 
and ammonium phosphate increases the formation of CRters<>in most, 
cases during fermentation, ammonium sulphate being usually of less 
effect thanjtho other substances. 


■ , Cider. * 

O. Grovo lta has* examined bbtwctn 30 and 40’ acetified samples of 
cider and isolated five different types \>f bacteria. The most common 
species was the iacLcfium xyunum. The conclusions drawn from this 
investigation are that ucetic bacterja are invariably present in ciders 
made under ordinary conditions and that acetification will occur during 
storage in * cask unless speciak precautions are taken. The simplest of 
these appears to be to cover the surface of the liquor with a layer of 
tasteless liquid paraffin, at least a quarter of an inch in depth. Some- 
what less efficient Was foukd to be the charging of <die cider with carbon 
dioxide. The suggestion is,, thrown out that by encouraging a slight 
lactic acid fermentation, acetification qnd perhaps also sickness and 

149 Rev. Viticulture, ft)10, 45 , 309, 373/421, 437, 45b ; J ., 1917, 93.5. 

160 Comptes Rend , 1*)17, 164 . 050 ,V , 1917, 561. 

161 Rev. Viticulture, 1916, 45 , 149, 105; J , 1917, 902. 

152 Annual Report of Agnc. and Hortic. Research Station, Long Ashton, Bristol ; 
J. Oper . Brewers \ Guild, 1916, 3, 124, 150, 1916, 191. 
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rg^ness fnay be kept under control without impairing theHavour of the 
cider. This problem*i3 under lAvestlgation 

■v 

VlNKQAR. 

• 

An important paper on this subject* is that by C. A. .Mitchell. 163 
The author’s dx^eriencJ leAds him to adopt a process of mashing 
with a malt of (liastatie powe.r about 80 (Lintner) in which the initial 
temperature is about 120° F. The rakes ure started and tho mash 
temperature raised slowly to 1 50 J F. by the admission'of naked steam 
below the false bottom of the tun. After making a second mash on 
these lines, the goods ‘are spargeu with wat»y at about 155° F. the tyaal 
runnings have a specific gravity of l(X)o 1008. High pitching temp«*ra- 
tures {ire employed and with some yeasts the temperature maybe 72° to 
74° F. With a good diasta^ie malt a wort of 1005 should attenuate to 
1001. Fermentation is completion yie third day when the gyle is 
allowed to stand for a fevy days during which period it becomes sour 
owing to infection with vinegar bacteria. TJiis preliminary souring 
saves time in the accti tiers, and .removes the young yeast which interferes 
with the subsequent acetifying. The essential conditions for acetif)Wiig 
tyre the jfresefcce of acetic bacteria and a sufly ient supply ofc air. The 
author believes that of the numerous acetio bivderia described, some are 
only modifications. That of most common occurrence in tlijs country 
is t^e Bacterium xyhnum of A. J. Brown 164 . 

* A volatL^ reducing substance. CHy CHOU. ODCIL, acetylmethyl- 
carbinol,is shown by 11. W. Balcorn 165 to be a normal constituent of cider 
vinegar. L. M. Tolm’an 160 , l^as BtudM.tfte changes uhdergong by cider 
during fermentation, prolonged storage, and conversion into vinegar. 
Vinegar made in New„York in rotating generators ’had tho composition 
acetic acid 6*6 /, alcohol 0*25 7 , total* solids 1*24 '/, ash 

0*32 %. The yield was 170 gallons per Jon of apples. Much of the 
malic acid is converted into lactic acAl during fermentation, the 
remainder being oxidised during acetification. 

» • 

Role of ALYonopic Liquors in H£i man Dietary. 

The question of the dietetic vejue of spirits, wines, and beers is 
a very thorny one, dividing as it does physiqlogists into opposite 
, t , * 

J. Inst. Brewing, 1917, 23, 337 ; J , 1917, 1244. 

*154 !/*. Chem . Soc. Trans., 1886, 39 , 439. f 

1“ J. Amer. Chem. Soc., 1917, 39, 309, J , 1917, 330. 

J . Ind. Eng. CAew.,‘1917, 9, 759 ; J., 1917, 1024. 
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camps, quite apart from prejudiced interested parties v'lio take 
one side or tjie other without Hsinr Iheir judgments on scientific 
data. One of the chief points of the problem is the question of 
the physiological effects of alcohol itself. ‘Naturally it would be 
beyond the 6Cope of this Report to deal exhaustively with this 
problem, and contemporary views thereon only can be cited. Thus it 
may be pointed out that Professor BaylVss, in his litPe work recently . 
published, “ The Physiology of Food and Economy in Diet ” (Longmans, 
Green 1910), deplores the fact that soinc temperance advocates 

have done harm to their cause by making statements which their 
„ opponents are ub'e to disprove^ one being the denial that alcohol is in 
any sense a food. He agr.es that alcohol is burnt up in the body and 
that it has $ very high energy value, yet he characterises it. as a narcotic 
and states that its supposed stimulating action is explained by the fact 
that it paralyses the inhibiting mechanism, and not because it excites 
activity of a true stimulating. action. Now let us take the views of 
another eminent wiiter, Sir James Crichton Browne, who supports the 
other side. Writing in a pamphlet published by the True Temperance 
•Association, under the title of “ What *.ve Owe to Alcohol,” Sir James 
points out that the public am told ex cathedra that the use not the abuse 
of alcohol leads to troubles in the system. It is obvitftts rtiat every 
article of diet can be abased. He draws attention to the well-known 
fact that small quantities of alcohol are formed in the tissues of vege- 
tables and animals. 167 Finally, in a summary of his pamphlet, he urges 
that the benefits which the human race have derived from alcohol far 
outweigh tjie evils which have arisen from its abuse. 

Now tc come to ivines and bee*’s, ho one can deny the useful stimulating 
effects in certain circumstances of these “drinks. But to claim for them 
a high position as flesh-forming foods is clearly wrong. Dealing more 
particularly with beers, certain of Hie laity have avowed that they are 

^ In tlHnr report to the House of Commons in 1800, Drs. Ifope, Coventry, and 
Thomson state t hat if some of the steeped malt which has acquired the odour of 
appf.es be taken at the early stages of germination on the malting floor, and distilled 
in a s^eam bath, “ a little spirits wi’l bo found in the liquid which comes over.’’ 
Pasteur found that, if certain fruits were placed in £n atmosphere of corbon 
dioxide, the sugar diminished in quantity, owing to the occurrence of alcoholic 
fermentation by the internal cells. Pasteut estimated the amount of alcohol formed 
and demonstrated the absence of yeast in these experiments. In more recent years 
J. Stoklasa and F. Czerny ( Ber . 1903, 38. *4058; J., 1904, 38) have observed that 
zvmase, the enzyme of alcoholic fermentation, is present in the freshly expressed 
juices from the tissues of sonAi organs of the higher animals and plants. Zymase 
has also been shown to be present irf ripe sugar beets and in stored potatoes by 
J. Bodnar {Math. £s Termes. Ertesito, Budapest, 1915', 35-1, 591 ; J., 1917, 97). 
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flesh-fonming foods, and they argue that because the pioteins of the 
grain are highly digested (in^h» seijse of being broken down), by the 
effects of the majting and brewing processes, beers are ipso factb digest- 
ible fiesh forijiefs. In reality w# know that only a small portion of the 
nitrogenous substances present in beer arc flesh formed, and if wo accept 
the values recently published by J. S. ^h’arp (sir p. 117), whose results 
. it must be admitted do not err in being on the high side, nothing but a 
minute tjace # of the nitrogenous substances in beer exists as true proteins. 
But none the less, beers, Vhilst they cannot be regarded as flesh formers, 
are valuable articles of dietary, and aie actual foods *in the sense of 
being fuels. A writer in the lancet (September 15, 1917) has, in tlie # 
opinion*of the writer of this Report, put the dietetic value o£ beer in Die 
rfghf light, which is substantially that # just enunciated. Beers «ire 
know* to contain a number of enzymes, probably rendering them 
valuable digestive agents whei^consumed with other foods. They also 
probably contain those accessory agents kyown as vitamines, which 
have been shown to be present in yeast. ,,jN » 

The question now arises in view of what has Ixien said * Is it wasteful 
to make barley into beer ? If barley could be consumed as a human food* 
then it would be more economical to use it* in that way than to makTf it 
kito malt an?t beer, which processes involve losses. But barley is a 
cereal which is not used largely as a.humart food, e g , for bread making 
it is unsuitable, except when mixed with a large proportion' of wheaj/. 
fljoieover, when fed direct to animals, the main return in the form of 
flesh is from a portion of the proteins. * 'J^lie starch and other carbohy- 
drates are completely burnt tip, giving the animal body heal*, and hence 
except for this they ar«; completely lost* When made* into be#r, on tfie 
other hand, not only are starch’ and other carbohydrates not completely 
burnt up, but the alcohol which results from tl*?m to the extent of 50 ')[ 
of their weight has a very high fuel-* value. Thus it is a m<5st efficient 
source of energy as it is rapidly and completely burnt up in the system.* 
The reader is referred in this connection *to a portion of a * Report ” 
drawn up by a Com puttee of the Royal Society at the request of the 
President of the Board of Trade, dated December 9, 19 10, entitled : — 

“ J° consideration of 'the Economy which rmfh[ be effected by the Pro- 
hibition of Brewing.” 1 ™ 9 * 

* » 

Thus is brought to a conclusion a brief J summary of progress in a 
branch of industry of wid£ and far-re, aching importance. That researches 

^ 158 '0p. A. Seidell, J. Biol. Chem , 1917, 29, 145 * J., 1917, 562 I 

1W J., 1917, 198; cp. also M. Buremann, /Celts, yes. Brauw., 1916, 39 , 331 ; J., 
1917, 899. * 
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conducted irl the fermentation industries are not only of benefit to 
the industries themselves, but th^t they also c<5r tribute to the general 
welfare of mankind, is as true to-day as it w£s in the. time of Pasteur. 
It is therefore remarkable that some of those engaged in tnesc industries, 
from whose ranks have been recruited many of our leading scientific 
thinkers, have been tardy in recognising the true 1 alue of science. 
They have, as Dr. II. T. Brown pointed out recently, 4 been content to* 
go on either in total ignorance of principles * . . o. with but a 

mere smattering of so-called scientific knowledge, picked up anyhow, 
having no real educational value, and often worse than useless.” But — ; 
“ Tempora mutahtur .” The necessity of keeping au courant with 
science is now generally recognised. Is it not a sign of the times^that 
th$ Institute of Brewing has decided to grant a diploma to brewers, 
distillers and maltsters who have satisfied a board of examiners that 
they have reco’ved adequate training in tlie principles and practice of 
those branches of technology Appertaining to their daily work ? The 
days of blind empiricism have, we may hop#, gone, never to return. 


‘since the commencement of the present year, when this Report 
was written, certain further restrictions of brewing liave been im- 
posed. Under an Order by the ^ood Controller dated March 19th, 
1918, entitled “ The Intoxicating Liquor (Output and Delivery) 
Order, 1918,” a brewer is not allowed to brew in any quarter be^r 
of an original gravity bek>w ' 1010. Further, the aveiage original 
gravity of -all beer brewed by him durbig any quarter (other than 
beer browed under any - licence grant'd- by or under the authority 
of the Food Controller specially slating the gravity at which 
the beer brewed thereunder is to be brewed) n.ay not exceed 1030 in 
the case ol the United Kingdom, or 1045 in the case of Ireland. To 
give facilities to brewers for yeast production provision is made by the 
order to allow beer to be diluted with water, winch dilution must be 
carried out in a gauged vessel. 
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WATI^R PURIFICATION ANI> SANITATION! 

Bji Or. S. Rideal, F.I.C., 

Consult intj Chemist, 2H, J'ictoria *S7., London, S If . 

W,\TER. 

A considerable amount of work has been carried out in connection 
with "the temporary purification of water # for the moving armies in Fie 
field. .No novel processes have been introduced, and the Sanitary 
Authorities responsible for supplying water have been content to adapt 
known processes to their needs \ Tlu\ method a\ purification most 
, generally used is the chlorine process, in which the free chlorine jb 
obtained either from hypochlorites or from liquid chlorrtic compressed 
in cylinders. The method, thtaigh simple, requires to be kept under* 
control, and it is in maintaining this control that new processes liavq Ifltd 
tej be fouAd. *As ordinarily applied, the method consists of adding 
excess of a solution containing tlu*, free chlorine to the water to be 
purified, allowing the mixture to stand for a certain length of 'time an^ 
then. destroying the excess of chlorine added. The details of the actual 
plants used during the year have not yet been officially disclosed. In 
London, according to Houstop, the adoption of chlorine sterilisation 
has saved the Metropolitan iVater L'oavd £1J,1G7 in ‘coal during the 
short period of its use. > ' , 

As one would expect, the amounts of chlorine required by different 
waters vary considerably, so that preliminary tria'ls have to be made. 
According to Guillaume and Vienne 1 2 the absorption of active chlorine 
varies with the dose and the time. The treatment is allowed to go on, 
but speaking g&nerally^ the absorption is constant when GO mgrms. per 
litre of chlorine is allowed to act for six hours. This constant has bef*n 
termed the “ coefficient of absorption of chloripe.” The constant is 
naturally decreased if the water wider treatment has already been 
treated, and tests have to be applied to ascertain if such is the case. 
The nitroso-indol test for nitrites will show if chldrine as chlorine has ’ 
been used for the chlorinatfon, since nitrites are produced by the process, 
buj if hypochlorites have been used, nitrates afe not produced, and one 

1 J. Pharm. Chim ., 1915, 12, 377; J , 1916, 66. 
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must rely on the actual determination of the absorption coefficient of 

the water and compare it with th 4 coefficient of gimilar water not so 

treated. The coefficient is determined by adding hypochlorite of 

known strengtli to a definite volume ofVatcr, allowing the mixture to 

stand over-night, and then addin" an iodide, acetic acid, and excess of 

thiosulphate'. From the excess of thiosulphate used, determined by 

titration with iodine, and the quantities added, the rajuired constant 

can be calculated. A check on the figures is obtained by determining 

the oxygen absorbed from permanganate, which should be lower with 

the water that is suspected of having been treated. For practical 

purposes the excess of chlovino ,used i.^ retrieved by thiosulphate, for 

the prcsenccmf which in waters two methods of detection and estimation 

are given bydlolse * T n the firnt of these methods the water is treated 

with silver nitrate ; the ’silver chloride precipitated is dissolved by 

ammonia and if* any thiosulphate was preshnt in the water, a brown 

turbidity dm* te the 1 formation <vf silver sulphide with the thiosulphate 

is obtained. The amount of this can be estimated colorimetrically 

with standard thiosulphate and silver nitrate* In the second and more 

sensitive method, a known volume of water is mixed with potassium 

iodide solution (5 /) and hydrochloric acid (l in 10) and appall amount 

of benzene sufficient to form a thin layer at the* top. Ob the gradual 

addition of standard potassium iodate, iodine is produced which is 

absorbed by the thiosulphate. Addition of the thiosulphate is continued 

till a slight reddish tint can be seen on the benzene film The amount 

of iodate required is \i measure of the thiosulphate in the Water. 

, Occasionally the excess of < hlorme added is not reduced by thio- 
sulphate ®but allowed to 'dissipate of its S>wn accord, or sulphite 
or gaseous sulphur dioxide is added I ft such eases it is necessary 
to be able to detfvt the "amount that is present. The usual process 
for detecting free chlorine by starch iodide solution is sensitive 
to 1 in 10 millions. For more dilute solutions of free chlorine, Le 
v Roy 3 uses a fewdtops of a solution of hexamethyl-tri-y-aminotriphenyl- 
methanc which produces a violet coloration virying in intensity 
according to the f r ee chlorine present. The solution is prepared by 
dissolving one part of tlvs compound in dilute hydrochloric acid (F: 1) 
and making up to 100 c.c. with distilled water. A little formic or acetic 
acid is added to prevent any opalescence which some natural waters 
are prone to give. „ The reagent is unaffected by hydrogen peroxide, 
but works slowly in the presence of nitrites. It can detect three parts 

* J. Pharm Chitn , 191G, 14, 8 ; J , 1016, 862. 
t 3 Compies rend., 1616, 163, 226 ; J., 1916, 976. 
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of chloride in 100 millions. According to Ferranti 4 the excess of free 
chlorine present in waters tr&ttfd wjth hvpochhirite cap be removed 
by hydrogen peroxide \v<th results bettVr than those attained with 
tlnof^ilphate. # t 

In connection .with tl*e above method of puiMVmg water, the 
modification suggested by «J # Race 5 is worthy of mention Hev ammonia 
.is used in*conju lcjion with hypochlorite and the resulting ammonium 
hypochlorite # wrficli is formed bv double deeomposit ion, when tested 
with B. coli , is found to*be 20 or .'50 times stronger than a sojution of 
calcium hypochlorite containing the same amount of mailable ehlonne. 
The high germicidal power of anrtnonuun hypochlorite is attributed to, 
the presence in the solution of <*hIorunnnc, *ML(’l, which vs produced 
b'p the spontaneous di'eomposition of jhe ammonium lyypochlortte 
thus i -r-NIfjt ’10 NIM'l ( U 2 () ( 'hlorami m *is k nown to have a much 

greater germicidal \alue than, its equivalent. of rhloyne and to bo 
produced by the action of anlimviia o,n bleach • Further, when the 
, ammonium hvpoeldoiite n* used there is practically no absorption 
the available chlorine. Thus, tests earned o«t at OtVawa with 10 
parts of available chlorine per* million, gave an absorption of about* 
tiO^/ of the available chlorine after an hour’s contact when bleaehfhg 
powder \fas uScd, but onlv ‘ i/ t wIumi amnumjum hyporhforityi was 
used. The process has not. yet been applied on^i large scale Ammonia 
has not the same intemifving action when .idded to chlorine* water oj 
when chlorine gas from cylinders is used for water sterilisation 

Amongst# the novel forms of wat<A yurdicatitm, the method of 
Linden'* is worthy of special, mention as it appeals to the general 
public and to those 1 aujlio *itics \vlio ban* in / lie* pastliccn opposed to 
the addition of chemicals ti* 'water In tins metho^l tin* water is 
agitated violently in a receptacle <u series of receptacles, so that every 
article of the water undergoes agitation. It is < burned that t*hc water, 
is completely sterilised m a few minutes The water may be* saturated 
with air before being agitated In the tnfm* recent patent a filtering 
material is introduce^ through which the agitated water has to pass 
before being ready for use. A portable form of the apparatus cap*be 
mounted on a motor Vehicle, and the motor* yf the vehicle used to 
supply the power for working the* apparatus Further experimental 
details with this method of sterilisation by • bombardment* or impact 
are required. 

4 Cofnptes rend t 1910, 162, 438-440 ; J M 1910, 48$ 

* Lancet , July 8, 1910 ; J , 1910, 904. * 

4 Fr. Pat 478797, 1914, n/id'Eng. Pat. 104710, 1910; J;, 1916, 1129; 1917, 1100. 
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A new organic substance for the sterilisation of water is p-8Ulp&o* 
dichloraminobenzoic acid, which L)akm and Dirnham’ have shown 
owes its germicidal value to the NJI 2 C1 gfroup. The compoiyid, 
which has the formula CIHSO 2 C H 4 COOH, is also known under the 
name “Ha’ozone,” and is obt&’nrd from ^-toluenesutphonic amide, by 
the action of ammonia on the acid eWorld c. The ^amide is first 
oxidised to p-toluenesulphaminobenzoic acid, and Ws on suitable 
treatment with chlorine is converted into the dichloramino'corupound. 
The disinfectant may be made into tablets weighing about 0*1 grm., 
containing 4% of the substance and 4% of sodium carbonate, 
the remainder being so.liiim chloride . One tablet is sufficient to 
sterilise ontf litre of water, though more may be required 0 when 
contaminate is excessive. These tablets have been adopted by the 
Navy for use by officers and men serving ashore. 

Most of the remaining literature on the subject is concerned with 
the modification and bettet adaptation of processes already known. 

f Horner 8 proposes to purify water by treating it witli a mixture 
obtained by treating bauxite, with sulphuric acid. The mixture, 
whipli contains basic aluminium sulphate, sulphuric acid, $nd the 
solid impurities in the bauxite, splits up whei'i added to t^e water 
into aluminium hydroxidej which settles out, entrapping the impurities 
of the water and those initially present in the bauxite. 

’ For the removal of iron from well water by atmospheric oxygen, 
Zollner* makes the water flow in a shallow stream through a seriei 
of conversion channels which' contain gravel. The air entrapped in 
the gravel bxidis^s the soluWe ferrous shit to ’nsolublc ferric com- 
pounds wliich are then carried in susj cn.sion by the water into a sludge 
chamber, from which the weter filters upwards through a sand filter 
into a reservoir In enofher form of apparatus air is supplied in a 
closed apparatus to which it is led by passing through glass vessels 
''filled with water so that the flow can be observed. 

According to the Deutsche Filter Co., 10 iron and manganese can 
also be removed from water by adding a small Quantity of perman- 
ganate (0*0003%) and filtering through a porous catalytic material 
Buch as traehytic tuff, wlifereby the iron and manganese are precipitated. 
The precipitated oxides are left on the filter and increase the catalytic 
action. 

7 Brit. Med . J., 1917, 382 ; J., 1917, 010 ; also Adams, Bnt. Med. J. t Aug. 
11 , 1917 . 

8 U.S. Pat, 1197128, 1916; J., 1916, 1022. 

• Got. Pat. 286295, 1913 ; J. } 1910, 196. 

1 11 Eng. Pat. 405, 1915 , J., 1916, 336. 
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'• • Klut 11 removes iron a ndi manganese by adding alum to the water. 
The treated watei; then flows over weir* into settling tanks frem wliich 
th* clear wat«r is pupiped though gravel filters to remove iron fom- 
pounds/ Manganese compounds ttre the it removed by passing the 
water through manganese pennutit* filters, which are regenerated 
from time to time by of 2% potassium permanganate solution. 

The treatment diminishes the total quantity of organic matter besides 
removing if’on and mangahe.sc, and does not increase the hardness. 
Subsequent filtration through permutite filters containing marble 
. removes any free dissolved carbon dioxide. 

For the purification of water*contai hi ngj roM in organic combination" 
JV.« Wage nknecht 13 mixes the water to be purified with water con- 
taining iron in inorganic combination and jtreats tin* mixture with a 
quantity of lime water equivalent to the inorganic iron. The mixture 
is then passed over a trickling filter. The colloidal ferrous hydroxide 
first formed is oxidised to ferric hydroxide, "then precipitated, carrying 
down with it the iron in organic combination. • '* 

For removing gases Absorbed in water, (\ Ilulsmcycr 1 * filters wat<;r 
from the bottom upwards through a layer of turnings or shavings of 
Huitablc*mafr*Yial or through a bed of fibrous material smji as hemp 
or horsehair. The r(*ccptacle through wluqh'the water is filtered is 
funnel shaped, and has a distributing plate having opening* increasing 
in size from the centre upwards towards tin* periphery. The water*is 
drawn off Jpy an outlet pipe which extends beh^w the surface of the 
water, and is provided with, a plate which prevents the liberated gases 
from entering the pipe. | • ** • * 

Oxygen may be removed ffoift water 14 by treating it with sodium 
sulphite, and then filtering through a* poroutf iporganic material 
impregnated with an oxide, especially cobalt oxide, capable*of exerting 
catalytic action. 

Several new modifications in the n;ethods for winter analysis have 
been described. 0. Mayer 15 has modified Wartha’s acidimetric method 
for determining the hardness as follows : — Temporary hardne$8. — 
20Q % c.c fr . of water is tyfiled for 30 minutes, c*>oled, ‘diluted to original 
volume, and filtered. Thb precipitate, tc^£t*her with 10 c.c. of the 
liquid, is titrated with N / 10 hydrochloric t acid and metrhyl orange. 

11 Mitt K Land , \v, merAv//, 21 , 2(52* J, 1917,99. 

11 tier. Pat. 2914)98, 1913 ; J , I9f«, 11 76 

13 Ger. Pat. 288158, 1913; J., ll/lO, 435 

14 Permutit A -G., Ger. Pat. 288488, 1914 ; J., 1910, 4:15. 

11 Z. o*<d. dem. 1915, 54 , 289 ; J ., 1910, 272. 
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Allowance is jnade for the alkalinity# of the lO^c.c. of liquid if this 

should * 1)0 alkaline, (icnerally tfie alkalinity is due to magnesium 

carbonate, but alkali carbonates may 'also bo present f /{’hose ma^ be 

detected by evaporating the water to dryness and treating the residue 

with 00%* alcohol and phenofpffthalein 'fhey may be estimated by 

evaporating a litre of the water and cxtriutmg the Residue with dilute # 

alcohol till the extract is no longer a'kaline. The 1 alcohol is then 

1 ** e 

evaporated to dryness, and tie* aqueous solut’on (ontaining only alkali 
carbonates is titrated with acid and methyl orange. The total hardness 
^is determined on 200 ec ot water boiled with the “alkali mixture”' 
containing, 20 grms of s#dium hydroxide arxf 30 grins, of, sodium 
caibonate per litre, and tlu\ pre< lpitate formed after washing 'wii/h 
70% alcohol is titrated with acid 

Another modification o! the same pjoeiss by Kay and Newlands 1 * 
is as follows : 100 < c of \vat>>v; is mixed with 10 c c. of .V/' 2b potassium 

curbonate (if permanent hardness is beloved to (*xceed 15°, more < 
potassium (’arbonate is -used), tin* mixture evaporated to dryness on a 
oteain bath, the residue t mated with 10 c c. of 20% alcohol, 
warmed on a steam bath, and filtered into a flask of resistant glass. 
The basin'Is rinsed four tunes with b c e of cold 00 / alcrthol, the liqui'l 
filtered, and the filter washed fi \ <* turn's with alcohol of tin* same 
strength, 'using b c <• each time* Tie* filtr.it>> is titrated with /V/bO 
hydrochloric acid, using methvl orange as indicator The difference 
between the amount. of carbonate added to the water and that found 
in the filtrate is equal to the peimanent hardness Tin* precipitate on 
flu* filter, which consists e.ih min and magnesium eaibonates, is then 
dissolved in e.yess of .V, It) h\ drochlb'-ic and (b or 10 re), passed 
hot through the filter, t,hc* filter washed with boiling water, and the 
excess of acid in the Vilt rate t it l at- m 1 with X jo 0 baryta solution. This 
„ gives total hardness The difference between the total and permanent 
hardness is tern] urarv hardness. The following precautions are worthy 
of note 

(1) During evaporation on the steam bath, contact with <axides of 
sulphur from coal gasskimes or other impurities in the atmosphere of 
the laboratory must be avoided. ^ 

(2) The diluted alcohol must be prepared from absolute alcohol, not 
from rectified spirit, which is m uajly acid 

(3) Soft glass vessels must be avoided, only porcelain vessels or 
vessels made of resistant glass being used. 


16 J t 1916 , 445 . 
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• • The same authors 17 base*a method of separation ami estimation of 

calcium and magrjeflum on the*fact4ha^ magnesium carbonatodissolvea 

in •excess of efminonjum carbonate, whereas calcium carbonate* is 

pnftdically insoluble. It*is carried out tlfns • (a\ Total hardness is 

determined by the method just de.rnbed (h) The haul ness due to 

calcium salts alone is ?lfO rinined thus:* Th » 100 e.e of water in a 

platinum dish| if) c c.^of 2 / ammonium carbonate solution (2-grms of 

olid artd lV.c. of concentrated ammonia m 100 re ) is added, and the 

iqmd evaj)orat(»d To dryness on a steam b.ith , 15** e of* the same 

.mmonium carbonate solutionjs addl'd to tin* basin, and brought, nf 

ontaet with tin* whole of the residue* and the mixture warmed on tli?* 

• . * • . 

•atJi for two minutes and then filtered, retaining as mutli as possible 

• f the undissolved residm* in the badn The extra* tiofi is repeated 

wire with 10 r <• of ammonium carbon. it< solution, tin* dish 

cashed with 00 alcohol, tjn • liquid filtered, and the filter washed 

a it h the same alcohol till free from *alkart. The ealhiimi carbonate, 

vlucli now alone remains m tin* basin, is dissolved m a measufed • 

r olume of A 10 hv<ft'oehloi n acid, and tin* excess aen 1 titrated 

vitli iV/oO baivta. The amount of ealeium-in the water is calcinated 

„s deg»*es oj hardness and subtract* d fiom the total luydncss, also 

n d<‘gr<*(*s of hardness The dilTerener i;> tjie* amount of tmflgnesium 

n the \\ah*r in degrees of hardne-s ’ • 

M. Tilgnet 1 * tit iates t (n* watei w it h a* itl*(us in BI.n ker’s method Tor 
-emporary^ hard ness) and tin* residual.* arbon dioxide, wdiuh is ditl'n'iilt. 
-oex pel bv a eiinent of air, js in ut raliscdAvit h A'/l 0 potassium hydroxide 
md phenolpht lialei i# prior to tin* tatrataon watli pot#isdiun j^almitatie. 

E. B Je ns(*n 19 gi ves t wo nVl+iods for tin* volumetric determination 
of magnesium m mineral waters. • , * 

(1) The magnesium, after the removal of calcium, is precipitated as 
ammonium magnesium arsenate, filtered, and washed with dilute 
ammonia and then 50 / alcohol The pr<*ripitate is dissol ved*in aifliown 
quantity of* A / 10 hvdroehlorie at id and tin* excess at id titrated with* 
sodium carbonate solution using methyl orange as indicator. , The* 
quantity of magnesium present is ealeuKted from the volifme of 
hydrochloric add neutralised by ,th<* preeyirtate, MgNHiAs0 4 T 2HC1 
-MgCl, -f NIfJI>As0 4 

(2) In this method the magnesium ammonium arsenate is digested 
with sulphurous at id •for 1 wo hmn^, to reduc.e hrsenatc to arsenite, 

•’ J , 1910. 4-ts - . 

»* Chem -Zeit h 1*350, 40, 075 ; ./ , 1910, 970 

■ 9 Proc. Australasian [nsb Min. Png , 1910,75; J l^JO, 10.12, 
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boiled to expel sulphur dioxide, cooled, .neutralised with sodium hydr- 
oxide acid phenolphthalein, rendered acid with taiVaric acid, treated with 
an excess of sodium bicarbonate, aryl titralejl with' .standard iodine 
solution. 1 c.c. of iodine (iV/10) = 0*001,2 grm. magnesium. 'Both 
methods are stated to yield accurate results. 

F. W. Bruckmiller 20 proposes, after bae # removal of the calcium by 
precipitation, to treat the solution for magnesium, \ thus : — (1) The 
solution is evaporated to dryness and the 'ammonium salts decomposed 
by heating. The residue is dissolved in a small quantity of water 
acidified with hydrochloric acid, ard after filtering, made slightly* 
alkaline with ammonia.' l^icrocosmio'salt is slowly pdded to the cold 
sotyition, with stirring, and after tin*, precipitate has formed, a quantity 
of ammonia is added cqyal to one-third of the total volume and the 
solution allowed to stand for 18 hours. TJic precipitate is filtered by 
the aid of suction, apd washed with 25 V.q. of alcohol. After transferring 
tv a beaker with hot water, a known excess of JV/10 hydrochloric acid 
is added and «tho excels titrated back with iY/10 sodium hydroxide, 
Rising methyl orange as indicator. 

< ” 2 ) The solution is freed from ammonium salts b/ evaporation 
and ignition, the residue dissolved in a small quantity of hydrochloric 
acid and the solution tillered. The solution is cooled, made alkaline 
with ammonia solution— free from ammonium salts and an excess 
of 10 c.c added. A 10 20% excess of sodium arsenate is added 
slowly, with vigorous stirring, which is continued for 10 npnutes aftc^r 
no further precipitation has* taken place. , The solution is allowed to 
stand iiqa cool place to allow the precipitate of magnesium arsenate 
to settle, and after filtering and whshiqg with 5% ammonia water, 
the precipitate i^ dissolved in hot water, and 10 c.c. of concentrated 
hydrochloric acid and** 0*3 grm. potassium iodido added for every 
100 c.c of liquid. The liberated iodine is titrated with NJ 10 thio- 
sulphate." , • , 

(3) The precipitate of magnesium ammonium arsen'ate, obtained 
as ia (2), after washing with dilute ammonia, is dissolved in hot water 
and fhc solution transferred to an Erlenmeyer flask fitted with.°a *ap. 
An excess of iodine and' ?0 c.c. of, sulphuric acid (l : 1) are added, 
and the whole boiled rapidly until iedipe vapours are no longer visible. 
"While still hot the tra<s«e of iodine remaining is destroyed with sulphurous 
acid, and the whole coded quickly. The acid solution is neutralised with 
Nj 10 sodium hydroxide, using phenolphthalein as indicator, and adding 


50 /. Amcr. Chem. Soc , 1917 , 30 , 610 ; J, 1917 , 563 . 
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froMi time to time a solution of sodium phosphate. Wien titration 
is complete^the volu:*ie of phosjihat^ sojution added should equal 
to qjie-kalf the, « volume* of i<xline solution. The arsenious acid # is 
titrated ae u.'tual with V/lp iodine . 

According to L* W. Winkler 21 small quantities <>f hydrogen sulphide 
in water maybe determnyi c#>lnnmetricall\* , larger quantities thus : — 

• The water is col^edted in a stoppered bottle containing 10 to 2Q grms. 
of marblit prtViously washed with dilute hydrochlori<* acid. The stopper 
is removed and re pi; iced lay another, carrying a bulb tqbe, a wde tube 
from which leads first to a U-tube containing cotton wool, and then 
to an 'absorption bulb *'ontaining,50 c.c *of ffeskly-mafle bromine water 
free Jro?n acid Tie 1 upper end of tin 1 bulb tube is litiVd with* a 
separating funnel holding 50 cc of 18 hydrochloric acid.* Tlie acid 
is discharged in three quantities - one-half to start? with, one-fourth 
after the lapse of an hour, and tie# reiiaimhr after the Npse of another 
hour. The hydrogen sulphide is 'oxidised Ao sulphuric in id bv the 
bromine, and after evaporating until the bromine auj hvdrobroim* 
acid are expelled, the sulphuric acid is titrated with A/ 100 borax, 
using methyl orange as indicator, or preferably the bromine alone 
may be ejpelkd bv boiling and the mixed'hvdrnbronuc and sulphuric, 

• and titrated with borax • * 

Another ^method has be< n desedhed bv (J Ine/.e J - * Tq 300 c.c. 
of water is added 3 cc of a solution containing 85 grms. ’of silve? 
nrtra f e and 200 grms of ammonium nitrate in a total Imlk of 500 c.c. 
In tin presenc(‘ of ammonium nitrate no i&lver carbonate is deposited, 
the precipitate consisting of Silver cjiloiivle and silver sulphide. Thu 
excess of silver is measured ’by* allowing tie* precipitate to settle for 
an hour, and then titrating 100 c.c. of the clear liquid with Nj 50 
ammonium thiocyanate. By performing a parallel experiment with 
water from which the hydrogen sulplnde Inis been expelled by boiling, 
the quantity of silver nitrate' and the ebbtide can be ascertain**^ *nd 
then, by ditTccence, tlie hydrogen sulpliide. 

In the colorimetric determination of nitrates in water in presence 
of chlorides* 3 a loss of tj^c nitrate is caused wliep the water is evaporated 
to dryness. By adding sulphuric acid to the aqAeous solution complete 
evaporation of the solution may »be obviated The method is then 
carried out thus , 

About 50 c.c. of the. water (containing 1-5 jmtts of nitrate per 


Z angew Chem , 1010, 29, .080 , J yl?10, 1 170. 

K Z. anal Chem , 1917, 56, 008 ; J , 1017, 008 
» W F. Qencke, J'.Ind. Eng. Qkem , 1917, 9, 585, <{., 1917, 904. 
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million) is treated with 1 -5 c c. of strong sulphuric acid with coifetant 
stirring, and then with 2 «c Vif the phonoldi'sulphonic?acid reagent, 
the liquid being concentrated first ,on a wa£er bati? and finally at a 
temperature not exceeding 70° to a quantity of fi or 7 toT2 oi*14 c.c 
according to the amount ofinOtrate present When concentrated thus, 
tin* liquid is pale yellow, not dark or lurhfd. It is then diluted with 
about bO c <• of water, neutralised with alkali- and the colour compared 
with a standard, made by the same process*. 

Another difficulty experienced when this method is used in th< 
presence of large quantities of magnesium salts is that when the excess 
of pliennlsulphomc aeid r is neutralis'd, hydroxides of magnesium and 
igon, if present, art' precipitated and must be filtered off befarft.thc 
colorimetric comparison is math'. In the absence of iron the filtratior 
can be avoided bv adding excess of aivniiomum salts 24 The, execs. 1 - 
must be larger i,f sodium or potassium hydroxide has been used ir 
the neutralisation 

The re\ier.v for the year would be incomplete if it failed to mentioi 
the opening ol tin* largest reservoir and aqueduct now in existence— 
the Asliokan reservoir on Ksojms Creek, which supplies the city ol 
New Yofk with a minimum of 270 million gallons o* wattr per day 
The Tatskill mountciiTK wuter supply scheme was begun in 1907, an? 
wlien completed will furnish bOO million gallons a day the reservoir* 
collect the water on the Catskill mountains and rarry it through 
tunnelled rock, mountain g »rges, and broad plains for }l distance 
of 120 miles to its destination The portion of the groat project which 
has beyn completed constitutes only t liny -quarters of the whole, anc 
embraces the Ashokan reservoir, ’an lytiiieial lake 12 miles long anc 
1 mile wide, yith an .available capacity of 128,000 million gallons 
and the d hit skill aqueduct., which extends 92 miles from the reservoii 
to the city’s northern boundary and 2b miles within the city’s limits 
With rue development of the second Catskill watershed at Schoharie 
Creek, the quantity of now water which will be brought to the city 
will be doubled The water supply works by the gravity system 
i c \ without pumping.Mund flows from gathering grounds from a* much 
higher elevation than tin; city The total area of the gathering ground 
and wnteYsheds is b7 1 square mrles which are very sparsely settled 
and the rocks, wIkvIi are almost wholly sandstones and shales, keej 
the water unusually soft and fret from pollution. 

For piotectirg the (pialitv of the water huge aerators in <the form 


3 < M.S. Na-hoU, J. Ind. Eng Cht'm , 1917, 9, 086 ; J., 1917, 904. 
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of ‘gfeat fountain basins 500 fett long anil 250 feet wide, and containing 

about 1600 |iozzles,.8d designed tha£ tilt water is divided int* a fine 
spra)^ permit tkb wat^r to bo.*, thoroughly aerated and undesirable 
gases*and ‘odours removed * In a f<*w places where, ,under conditions 
of storm, the rapiif flow of the water mav sometimes carry very fine 
earth along with it, coagulating plants to correct the turbidity so 
formed, have bitoi installed. # To destrov anv bneterja the water is 
chlorinated with chlorine supplied to the water from cylinders bv 
specially designed fnjcctors. Provision has also b»cn nfade for 
filtration wherever this is necessarv, and the water m the reservoirs 
can be drawn from depths at which it fs in t-liV he.st condition at anv 
tiui^.* Special precautions have* been taken to prevent pollution^ 
the streams in the watershed, and an elaborate .scheme foi* destroying 
timber and vegetable organic matter before tilling the reservoir whs 
adopted with a view to dimiimjufi^ the colour of tlje bottom waters of 
t the reservoir, and preserving its oxygen content from the commencement 
of the service. % • # 

Dienert and (iizolme* have .continued their stud\ of the chemical^ 
changes due to the diatoms present, m the surface film of the s%nd 
fijtcrs at €vrv ? 4 When the waters are troubled the diatoms are in 
* suspension and evolve gas containing 60 , of owgen until* they 
finally sink^n to the filter hed and add to the effective neks of its film. 
The t bacterial purification thus varies with the activity of the filter 
dfatoms, anj these with the weather, light, temperature, time of dav, 
and season of t-lie year , * 

The same authors * observe 2 * that the reduction »>f the ^IkahnitV 
of a water dyring its passage f.WVodgh an open san<4jilter, owing to the 
action of alg;e, is a direct measure' of the puvifving power of the filter. 
Thus, for instance, when t ho alkalinity has Ixvn reduced* by about 
1 mgrms. of calcium carbonate per litre*, H cob disappear from the 
water, and the' total number of orgamsips«present is [educed 'by ai/out 
85%. 

For the destruction of algal growths, and t e » ke*cp water free from 
weeds to water reservoirs, (P Embre»y 37 hat giveft a review of his 
experience with the use of copper # salts at (jlflue< st,er He states that 
one part of copper sulphate per JliWe million .parts of waiter is sufficient 
and the amount has no injurious effect on fishes..* The number of bac- 
teria present increases shortly after fhe addition df copper sulphate 


Complex rend., IU15, 3 1 3 %1?U0, 12/. 

26 Comptesrend , 1916, 103, 127, ./ , 1910, 9H) 

* Analyst, 1917, 42/264, J., 1917, 977. * . > 
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but then decreases — the increase appearing to be due to* the daeom- 
posit^on of - the alg®. Thp sterilising effect* uj>on sewage of acid 
(popper sulphate waste liquors from a munitions,, factory h$/> been 
noticed at Newhaven, U.S.A The effect was greatest in hot weather 
when t)ie bacterial development is at a maximum. To remove the 
tast<‘ imparted to waters by algal gj;o*ths, A. C. Houston* 8 adds 
potassium permanganate in quantities of 2-5 to 51b. per million gallons. 
The. method works better than hypochlorites, and has <been tried 
successfully ip reservoirs und'T the control of the Metropolitan Water 
Board. For the various methods of softening water, with a critical 
discussion on fneir m-rns s<,<* J. } August 3 1st 1917, p. 911. 

' 9 4 ( 

» * - 

Sewage. 

A distinct advance in the practice of sewage purification has been 
made by (i I 1\ lath'am,-^ who from practical and theoretical con- 
siderations lq\s expressed in mathematical form the relations which the 
various factors concerned in the purification of sewage bear to one' 
another. I he purification which any filter, working biologically, can 
bring about is dependent on the average time, T, tliathi dntp of liquid 
remains in contact witn tjie filtering medium, on the rate of flow, Pj 
in gallons jer unit turn 4 , and also on a constant, L, which varies with the 
kind of sewage and method of purification. T can |)o determined by 
the addition of salt and examiumg the effluent for salt at regular intervals 
from the time of application , F can be easily obtained, hynce if P 
* represents the amount of pollution in the final effluent and X Q that 
in the raw sewage, then as shown hy 'ftitham, 'the relation, 

P ~ X D F -- (F - L W) 

holds, wlierc W - - tin 4 total liquid content of the purification apparatus 
a^ tmm T. The constant, *L, has been termed the “ avidity constant ” 
md expresses tne eagerness With which the sewage takes up oxygen, 
and is therefore a numerical value of the rate < it which the sewage is 
oxidised. Tables have been drawn up giving the value of the* constant 
for various forms of filters and varying cundiVions, so that supposing 
a sewage is required to be purified", to say 90/,, it is only necessary to 
determine L in the laboiatory with the sewage and the filter material 
to be used, and .refer to the fable for the time of contact necessary 
to produce this purification. The tables and the equations used in 
\ 

lh\t 1 1'ul ,) , l DIG, M 7 , J , 1CJ 7, 232. 

39 , 1016 , 711 . 
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gelling them must be regarded # as provisional till they are -proved by 
aetual practic^, but as the author* points out, they give mathematical 
expression to various facers, one for instance, well known to those 
conversant with works practice, that the size gf a plant increases very 
greatly per unit increase in the percentage purification as the latter 
itsself increases. The avidly constant is characteristic jointly of the 
sewage liquor and # ilie method of jmnfieation, so that for a standard 
sewage thefcoifctant depends on* the sewage. It would \herefore seem 
that the constant may be split into two constants, one eharanteristie 
of.the sewage and the other of tlie method of punfieation. 

With the recognition, of the fundamental fact that .Vwage purifica- 
tion shy u Id consist ol a rapid carbon o\idatioii*l)y the* oxygen *>f the air, 
followed by nitrification, the increasing use- and development of thlfc 
form of purification under the name of tie* “ A« fivjifed'slutlge process,” 
causes no surprise. This proees'k, # whu*li ongmate'd only a few years 
ago, was put on a firm foundation by thv pn*hmina*ry tests of Arden 
and Lockett, carried out with* Manchcstci sewage 1 , in which it. was shown",, 
that if raw sewage is acr.it »d till complete nitrification talcs place, the 
effluent removed and more' raw sewage mi \cd t with the sludge, the 
aeration, if«yeont.*mied as 'in tin* first case, will produce purification ni 
ft much shorter turn 4 . The sludge* winch ac e‘ emulates fremi t,h<\se 
processes of aeration is termed ‘‘activated sludge*,” and its beneficial 
influence in reducing the* length of time* for aeration and so reducing* 
the l *siz' of tanks is so apparent, that, plants have now be<*n installed 
for the te ntative treatment of the* sewage's e f sue li towns as Manchester 
(Withington Sewage* Works), Salford, \\< >j< ester, Stamford,' Lincoln, t 
and Sheffield, not to speak of large ^uneiican installations at Milwaukee 
ind Houston (Texas), and otlie*r plait's T'li<* phcnon.ieT.^1 development 
jf the process winch set far has bec*n mainly ’due to ‘the* continuing 
work of Ardern and Lockett, and the more iceeiit papers by Fowler 
tiere* 0 and tliose of Bartow and his colleagues in America,* 1 nyuifctflJjto 
3e attributed to the effective and economical means of “aeration which 
lave been devised by Jbnes and Attwood. Me*lling has more recently 
icon experimenting in determining the inhibitory (‘fleets of certain 
,rade wastes, and in modifying the forms of plant. The application 
>f the method to weak domestic '^ewage free from manufacturers’ 
affluents has been experimentally tried with results that show that 
iffluents easily within the standards laid down • by the Royal 
)ommip 3 »on can be obtained with an aeration, period smaller than the 

J , 

*° J. Inst, San. Eng,, 1916 

31 J. Ind. and Eng Chem . 1916, 7, 318 ; 1916, 8, 14; J., 1915, 508, 1916, 555. 
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usual, thus .lowering the working costs, and the fears which ^rere 
anticipated that the process may^ not: give satisfactory results during 
winter Vnonfhs have proved unfounded. In .America the^process has 
been applied to the trade waste of th*e packing houses at Fort Worth,’ 
Texas, and at Chicago. The latter scheme involves 50 million gallons 
a day ; the cost is estimate^ at £9 per million with a revenue of £5 
per million from the nominal value of the sludge, /giving a nett cost, 
of £4 per million gallons. ■ ( ' * c 

The successful application of the process o,p a large scale* 1 is 
dependent on the most economical and efficient method of keeping 
activated sludge*, in intimate contact with the sewage under strictly 
aSrobic conditions, whilst che methods of performing the miner opera- 
tions also require consideration and individual care. The process fliay 
be carried out in e, fill-and-draw tank or in a continuous flow system, 
of which the first, though more effective And safer in that it avoids 
short circuiting of 'the se t wage« and oliViutes the difficulty of aeration 
and putrefaction of the sludge, has the disadvantage of requiring a fall 
for discharge, increased operation and attentuyi, and increase of diffuser 
•difficulties by the constant periodical settlement of sludge. For these 
rertoous, the continuous floe/ is the most favoured method, although 
here a separate settlement tank must be provided to make provision for 
the return of the sludgfto the aeration chamber. Rectangular tanks, 
<|jvided Jo reduce possibility of short circuit, and fairly deep to 
economise the aeration, should be used, and porous diflusers in place v of 
perforated pipes A pulsating air supply so as to regulate the air supply, 
especially i,u times of stormy weather, isatlso necessary. 

The tfillieiilt.y' which, up to vhe gre^ent, 'has, not been overcome is a 
suitable design fq r ■ 'settlement tank aiufa means of returning the sludge 
to the aeration chamber.. ' This failure has the twofold effect of Jimiting 
the flow which can be treated satisfactorily by reason of the inadequate 
settlement afforded, and t 1 m* inability to avoid sludge retention which 
results in the return to the aeration chamber of sludge in a more or less 
putrefactive condition, to the great disadvantage of the process. 

The outstanding feature of tin* activated sludge process is the 
recovery of a considerable portion of the, nitrogen content in a lorm 
available for agricultural 1 purposes'. „ The dried sludge contains from 
5 to 6% of' nitrogen, according to the character of the sewage treated, 
ilfnd also appreciabje 4 quantities pf phosphates. Experiment has shown 
that the bacterially precipitated sludge is extraordinarily active as a 
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manure, and Bartow and Hatfield hav<* published photographs of the 
comparative pot cultures in piftv^ea sand to whnh had been added 
the same amount of ’plant, foods, which sllow that wheat, c*lovet, and 
fkiwerifrg plants,^ieh as Hies and^rhrysantheniuins, gave better resulfe 
with activated sludge than Vtili sucfi nitrogenous fertilisers as dried 
blood, nitrate of ^oda, sulphate of aimitohi;^ or gluten mouj.' 3 The 
difficulty which prevents full use being made of the sludge is transporta- 
tion, as so Jar igo really ofFitienfc process has been devised^ for de-watering 
and drying at a remunerative cost. In certain localities the sludge is 
piped directly to farms, which of course receive the full hat t dial benefit 
it*is able to give, but unfortunate^ this eanpot be earned out cvery- 
wliere. Xbe numerous patents foY methods *nA plants for supplying 
tlns^rffnt are indications that the diflieulty # is well on its way to being 
solved, so that the advocates of this s\stem hope th.it, before long the 
omnipresent nuisance of sludge disposal wall be with us no longer. 

The general scarcity of matertals # \vhicji the^great war has produced, 
«*nd will continue to produce^) long as it lasts, has drawn attention toi 
means of preventing wasteland the recovery of subst amt's from what/ 
are usually regarded useless. waste prodmts Sewage waste, which 
nominally cornea^ under tjie latter category, Jins* t lieiefore <*on^» m f »r 
its •proper share of attention, and processes l>otli here and on the 
continent have been proposed and yarned' out, for the recovery of 
anything that may In* of value m it. ' 

£>o*far the recovery of t lu k fat has been the main objective of these 
process* and u paper by the writer, 34 wlm h w.e read at the last annual 
meeting of the Sewage Works Managers’ Association, gives interesting 
figures of the processes so farnt work, ahd suggests other means vtfiereby ' 
the nitrogen may be conceited into ammonia or and and the 

calorific value of the organic matter m tin* sewage utib^ed for fuel. 

The recover}” of fat from sewag* - sludge has 'been attempted at 
Klbcrfeld-Bnrmen, where, after removal of fat by solvents, tin* sludge 
still containing 50/ water is mixed with* one-third its. weight* of coal 
and burnt as fuel tti^ue by this method the wdmle of the nitrogen 
contained in the sewage is lost, E. R Bosemfeldcr* 5 recommended that 
the fau-free sludge be djied and then < oked inti furnace by means of 
producer gas. The hot coke would be discharg* d dire< tly into tlie water- 
gas generators and tlie mixed hghting gas and water-gas* from the 
furnace treated by methods used in "as works fOr the recovery of * 

'' 33 J. Inst. Samt. Eng , Feb 2, 191G. ° 
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ammonia. Based on the actual results of the recovery of fat fron^ fche 
Elberfeld-Bar,mon installation an<j nitrogen content and calorific value 
of the ( dry sludge, it was estimated that the sewage sludge in Germany, 
with its 07 million inhabitants, had a value's of £0,000,000; of this* 
amount the crude fat represents 50/, the recovered ammonium 
sulphate 25%, and the fuel, value of the gas 25%. 

The above applies mainly to ordinary domestic sewage. For trade* 
wastes, progress, is also being made, and judging Iron t T, e patent 
literature, the time does not appear to be famlistunt when the recovery 
of trade wastes will form a still more important part of our industrial 
.life, and thus simplify t the sewage disposal problem. Tanyard 'waste 
st.ll seems, best treated v>ith ‘‘copperas” precipitation, followed by 
doable filtration, but even then the rate of filtration is slow, ‘'the 
primary filters net takiifg more than 31 gallons per cube yard! The 
injury to sc wagp farm crops by unusual wastes has recently had a further 
example in the recent a/jtiom in 5he High Court, m which it was 
established that a trade eiUuent containing boric acid had a cumulative • 
poisonous action on s< wage farm soil Coo,k and Wilson however 86 . 
•have arrived at tin* conclusion that Soluble bone acid and borate's 
when used m quantities ruflicient to act as a larvivide in manure 
hcnpS'do not harm cr,<>;#s, as they are 1 converted into insoluble aifd # 
innocuous borate compounds. . 

Disinfectants. " • 

Since Anderson and Merlintic published in 1912, in America, their 
modified, test for lisinfectants and introduced the* “ Hygienic Laboratory 
])henol coefficient, ’’ 4 here' has been no other test brought forward in 
place* of tlte* original Rideal-Walker carbolic acid coefficient method, 
and with the exceptio.. of the former test being adopted to some extern! 
in the United States, the liideal-W alke'r method is now almost invariably 
enqSWj’cd for the bacteriological control of disinfectants. However, 
from further experience gained m the working of the test, attention 
has been drawn to several details during the last few years. 

Subsequent to*tho li 'fits laid down by Rideal and Walker in 1915 
for the resistance of the test organisms to the carbolic acid controls 
the importance of employing a normal strain of B. typhosus lias been 
emphasised. A further point is the purity of the carbolic acid used 
for control ; beydnd Jits standardisation by bromine titration, to 
check the actual strength of fhe dilutions, it is necessary to ensure 


J. Ayrto. Research, 1917, 10, 591, 1917. 
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f hift the "original phenol is jfcree from cresol contamination, traces of 
which alteikthe gernutadal value* ami are, not indicated by* theobromine 
titration. Weiy lias sifggestec^ the determination of the solidifying 
point, which ftfiould not falj below l4i° (\ *• 

Owing to t.ljc* tvar the question of # tJie peptone f« »r prep.mng the 
broth for disinfectant t«t'Sn< has been raised The suppfv of Witte 
peptone, formerly' almost exclusively used Inr bat t^riologie.d work, 
from Gc^mativ. has been Mit otT, ami sto. ks h<*ld have hceome 
more and more depleted While some an 1 entm-lv uiienfabfe for the 
preparation of culture media it [ins been found that the same carbolie 
.uid coefficients arc ^<4 obtained when d’flWcnf nukes of peptone* 
are plefpted In order to obtain concord mt results with otjier 
observers, it appears to be essential to emplo\' Witte peptone broth 

at any rate for the test cultures. and for nnnuiiiv manv authorities 

• , 

use tie' Witte pept one only for tic* test culture, tin- sulx ult ures .being 
taken over into broth made with so mV otiVr good peptone readily 
obtainable. While dealnj^ with this question it is a|s*> important ft* 
note in the bacteriological examination of w.ibis for the presence o£ 
typical h rob, that failure to obtain the md<d reaction due to s^imi 
makes of^xqitcrtie may lead to erroneous <on<lusmns B 

r riie matter has been brought to a stage further by J. II. Wfighl,* 7 
v ho has recently supervised an extfmsno «■ n«| u 1 1 \ uflo thv import ant (» 
of uniform culture medu in the ba< t eriologioa I examination of disin- 
fect. nts, at the Led erh* Lahor.it oi ies , New \ orL As the result of 

this w»rk he (tun ludes tli.il most ^»f 1 IV di.M repan< ies are due to 

• * » ,» 

variation it! the culture media. a»jd apart from the question of 

* , » 1 1 

ingredients the hydrogen-ion c,On< rut rat ion nas nn porta.nl influences 
on the growth of bacteria in the medium# ^Adjuot uieiit of the alka- 
linity to a definite reaction by ordinal v phenol pM hald n titration does 
not control the hydrogenionisat ton Wright is in fa\our of no attempt 
being made to adjust the reaftion (by 1 itrejfion) of the (-ultur* •Tm^uTTmi 
during its pr iparalion. Tin* most satisfactory and uniform results 
were yielded when thh 1 > J1 value of the • ulture medium lies between 
G an^ 7? He states that this condition is rwjddy obtained by ifeing 
certain proportions ot the ‘ingredients a iul •filtering, &c , with no 
addition of alkali. At the same’tiny; he admits the difficulty and 
time required before such a < liange can become the^tandard procedure:. 
In spite of tin 1 requirements of JisAifeetion br/ui^lit about by war 
eonditiqns, there has been little recent. advance* >,n the testing of 
disinfectants in the presence of quantities of organic matter, the 

* '* •/ July t, 1017 | 
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, many tentative suggestions of several ^rears ^go have been mo&’or 

less abandoned, and at the' present time thefe is no cne standard 
jrfethod employed. In the Edinburgh Medicul School, at the request* 
of tlie National Insuranre Modicdl Committee, lieavily infected tissues 
were exposed for definite, periods to the different antiseptics, repro- 
ducing as far as possible conditions 'iikeiy to he met with in a 
wound. I\ DelbeU s and A. Lumiere*'' ln»ve worked with disin- 
fectants m th<' presence of pus Delbet fp'ind that a 2% solution 
of phenol gavi*- the best results out of ^ number of reagents employed, 
and thin was confirmed by Lumiere, tlm latter stating that oxidising 
agents, a f s represented ,-by hypochlorite, are' rendered inert unless 
u$i,ed in large, quantities. o 

For war purposes the English authorities arc extensively employing 
emulsified coal tar disinfectants, which nr** requned to have a Ituleal- 
Walker carbolic £cid coefficient Jailing between 10 and 12. The 
ullicial name of “Liquor cresoli saponatus fortis ” is somewhat mis- 
leading. Under the popular name “ cresol ” these disinfectant fluids 
uire distributed to the various units v abroad, apparently undiluted. 
Consequently the great demand for this class of disinfectant has to 
some extent curtailed tlje production of the higher coe^lioieht prepara- 
tions with values of upwards of 1 ( j. The employment of the fluids 
having the highest eoellieieiit v ould reduce the bulk for transport 
and also minimise the great number of metal containers at present 
required for this purpose. At the same time, taking tl]e cost of the 
fluids as proportional to their carbolic acid eoellieieiit values, Jbo ensure 
‘economy and prevent, waste, ok these more powerful and expensive 
fluids, some scluyj • would be necessary by which the fluid should 
bo kept under,. jfropejr* Supervision and brought to the necessary 
workirig dilution at the place of disembarkation, or better at divisional 
or brigade headquarters, before being distributed. 

Tarty in the war the bactericidal properties of malachite green 
were brought to the notice of the surgical staff at TTaslar,*- 0 and brilliant 
given has also been used 11 as a differential germicide in typhoid-coli 
diagnosis, whilst later '-in the year ethyl hydrqcu pro me hydroeh’oridc 
was advocated for sterilising fcecaj, streptococci . 4i 

Emery v in 1916 deviled a tfarokird method of testing antiseptics 
c» 

*" Comp/rs rt'/hf , 111 \(j, 462, .Hi , J . ISHfi. |«M 
•''* Compos ivtW , 163, 30!>, It , 11116, 10711 

Lancet, July 2 g \')\ r. 
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for wounds arising out of his str*licsy>f the pathologv <>f .gas-g.yigrene, 
whilst Alm^>th Wright *idvoratod the 'irrigation of wound surface's 
•with fherapeutkorphysj^logieal ftdt solutionx.alone wit liout anyspecifir 
germicide. Lorraiy Smith, *kitchn\ and Rettie suggested the ad. lition 
of borax to Modelling po\v<j«-r to form a m/ifral antmephr T-ontaining 
active hypoohloroys acid, wTiich resulted m a po\\d< r known as 
“eupad” an^l it solutiifti kiyiwn as “ cusol” being introduced Dr. 
Dakin’s use of the jamb* germicide in the form of eject mUsed sea 
water, and later in tin* more* active combination as a chloramine 
derivative, has already been referred t<; under. water»sterdc>at mn a 
The favourable* results obtained bv tin* use of cle< tiAl\ sed sea 
wat-Vin the Mediterranean on the II \N hospital ship “ .Vpiitunu*” 
led tie* War Office and the Cunard Steamship (N^npanv to mstal 
similar jilants on other ships*in Did. and these ha\e ( ouhnued to give 
good results during the vear. 

• It, appears that the neutralised h v))oc|ih>iites (eusol), (ontainm f v 
butler salts, can also bemused for i nt ravenous *inje< tion, and can be 
tolerated in comparatively h/rge’ amounts It. has therefore competed 
with the germicidal dyestuffs as a powerful antiseptic with low toxicity 
to. the tissues, Ao tliat. at the present turn' \\f 4iiav place tlie hvpo- 
chlorites and their chloramine derivatives as alternatives t *> t hi v newer 
dyestufTs, brilliant green aerifhn i 11X (t he IJnglish trade flame of* 
lihjlioh’s trypaflavi n, diaminonieth vla< ndine < hloride), and pro- 
flavine (diamHio-aeridino sulphate), wbu Fi l*a\e < ome into prominence 
during tin' year as baths and* washes for the healing of wofinds and 
for the control of the activities .of % the leucocytes m eases of* septic 
wounds. The two schools do rutt apparently make co/R.tils mu* against 
the other ; one would like for example to a^eeitAi iMhe rclativ<» weights 
of “ aenflavine ’ and halo/one,’’ wduch give equivalent gcrijueidal 
results in Isle of Wight bee disease. * ^ 

Zinc sulphate has been reintroduced afl a nasal sprav and generally 
for disinfection of oereiiro-spinal contacts in competition with aerp 
llavine fc^ this purpose, and bismuth salts (with iodoform) in a paraffin 
paste fbr bone dressings find a? iodide* with emetpio in eases of amoebic 
dysentery, thus trving to combine the virtues in the art of healing. 

I 9 
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1 « By Fk/n-k Lkk Py^ian, D Sc , Ph I). 

l)u<rtor o) the n'tll, < one K'hnnval Ittsenreh Ltihorol\>r tn, f>, A\'y Street , 

* Suotr J{ ill , Lmuton, EC 1 i ^ 

Commiokci \ u Svm’iii ^is or Lou ku, ArJicm ic Comi'OCNds. 

t) ('blondes of methane . * The production of intermediate compounds 
*Tn tin* chlorination of methane from natural yas is discussed by C. Wf 
Bedford, 1 who lecords experiments on the exaction under tlio light of , 
tip; white flame aie m the ptesenee of* ice, by which very fair yields of 
methylene clilonde and ehioinfoim may be obtained ^ r l'he ^interaction 
of elllorine with -1 to 1 S’ \ olumes of inethuiie.it 400’ b(VP C. is said' 
yiv e a npxhire of methyl ehlond' and methylene chloiifje,* whilst the 
Tnanufaetuie of met hvl. chloride can also be conducted by diluting the 
chlorine with one-third of the met lum* and Dealing tin* mixture y;ith 
the rest ot t he met ha lie at .44)0 f*)() (\ 3 Met h\ 1 chloride i£ also obtained 

«. by t lit" action of pliocene (pi myth. me* v 

eClIi'l COCb I’ll A) ! CO-I HCl 

Chloroform and car bor/ tot lachloiide can be obtained bv chlorinating 
methylene clilonde, keepnm t 1 m* temper.it ure between suitable limits 
(T^AVJOOV.) by the me. of a large excess of methylene chloride as a 
diluent. 4 ( '.n bon tot i e< hlortdc aUo results from heating a mixture of 
carbon disulphide and sulphur dichloride.* 

CS, p-JSCl. <HM, | 2S_> 

' e i» 

Chloroform may bo pu'n/icd by tivuitmem with strony sulphuric acid. 7 

* ' r r « 

1 C W. bedfast, ./ ln*i E>o, Chen, , mil), 8, 1090, ./ . 11)17, 46. 

; it s 1 :h^u,s iv i itW.v.i (inn;) , ,/ , 1910,907 
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1 A. Hoehsl cttei , Uer Put ^2920^9(1914) , 1910, N67 

1 li. S Lucy, Kng. Put 1*1709 (1915); ,J , 19J6. (555. 

,l C. J. Slro’s^ker, UX Put I20160S (1916) ; J., 1916, 1271. 

‘ O Slichueln, UX Put. 1202022 (1916) ; ./ , 19L6, 1272. 



V 

FINE CHEMICAL.^ MEDICINA^ •SUBSTANCES, AND ESSENTIAL OTLS. ,409 

• * 

' '/Applications of acetylene . — Tins .subject was full) reviewed last year, 
arid there irUittlc new*material report jipim Some uibdificigions of 
the pfcvious^meVKods of JiydratjT|^ sieet.) lene to yield acetaldehyde luj\e 
been*descnbed/ whilstfpnyesxt*'; for tin* icgmerat ion of the mercury 
catalyst/ and tjie 'preparation of nluiyiMium alhvlo\ides wkh higher 
, liomologues of ethyl alcohdl Ua\e been reedided 

Another method of hydrating acet) lone consists m # the action of a 
cutalvst,$uclfas bog iron pre .ft t()() ’ C , on a mi \t me of *1 pat t of acetylene 
with 4 parts of steifm, when acctahleh\ de result- , i>\ substituting 
ammonia or hydrogen sulphide foj: steam, and emplo\ mg of hoi suitable 
catalysts, acetonitrile and thiophene are oMurtied res*p ( >< tively 11 9 

Ktbylnlene diacetate an intermediate produet m the preparation of 
acetic anhydride from ncet\h*m* has been found to be a n*.acet \ Iating 
agent of general application, the reaction taking place .is f « > 1 1 1 > s 1 * : - 

(Cl{<(!()j)A.:ii.cn t it <>i i .di^codt j rii ctj n *rii ,(iu». 

• Acetic anhydi ole \ < e t i anh\diide 1 1 i a \ lie prepared by distilling*^ # 

dry intimate mixtuie o^ sodium p\ rosul j >1 i.i and sodium acetate . 14 
Another patent descnbes thf* UsV of sulphurn anh\dride alone or mixed 
with chlorosulphome ar.nl. sodium chloride, or sodium .sulphate, in*the 
.preparation of acetic anh\drid<\ When sulpAiyu. anh\drnlV is®uddcd 
to anhydrous sodium sulphate and the piodmt mixed. with sodium 
acetate, with acetic anlmlnde as a <rUuent, acetic, anh)dride*of a huji 
d^grt'e of purity and fie.* fimu < Idol me can be di-t ilh*d oiT in a va< mini . 14 
The eoiidit nfhs undei whnli the for 141 .it io# of chlorinated b) -piodiicts 
may be avoided m t luMntei.d i ion between sodium acetate mid sulphur 
chlorides are described »in i # wo |iatt;nts l ** • • 

Ethylene and its dennihirt The preparation u: ethylene by the 
reduction of acetvlem* uph chronmus sulf.^ has /Veil described . 18 

" • 1 

• 

H Farbw Aonn Mrol<i, Fu< m ^ \ Hiunm:/ (Pi P.»t 29. 5o7n ( 191 If, addition 
to 292818, ,/ , 1916, psj ll llrnliH, Fr J\>4 179059 ( I 9J t) , ./ , fffu>, 1 1 79 
it 11 il>bci t and J I A Morion, l S Puts I 2 I 21 SU und 12191^7 (1917), ./ , 1917, 

m • 

y Chen^ Fal)i G 1 lrdn im - Plcktron, l " Pit- 1 1 s', ! 9 *i ,,n.l I ! S95O0 (1910) ,* ,/ , 

1 9 10, *7 At 

10 Farlnv a orm Meister, Li.cifl** & Bnyung (Jit 29 9)1.9 1919 , addition to 

286590 , J , 191G, 1089 p * . 

11 Cheiu Fubr Jtheuun'u, It K Stflor ;m<f W < » 1 ! *, Fug Put 1099s. 1 (1910).; 

J , 1917, 1194 U G JUntcau, Fr Put t7s, !■:>.*> I tj , , 19 TO, 1 191. • 

x> II DreUus, Fr Pat 178951 (191 1) ,*./ ,*1910, 1179 . 

u II* p/eyfus, Eng Pat 17920(1915), , if917, &)2 

* 14 II. Dreyfus, Eng. Pat. 100150 and 100 1'Jt ',19101 . J . 1917. 01 1,068 

16 VV. Traube, Ger. Pats 287505 (19191. and 295970 (191 G . ./ . 19IG. J 12 . 1917. 
569. 



476 c REPORTS Op THE PROGRESS OF APPLIED CHEMISTRY. 
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Ncwth’s method 17 of preparing the gas by the action of pnospligujc- 
acid on .alcohol lias been modified fyy tv o workers. ,H one of vyjiom passes 
alcohol vapour ovei heated phosphoi ic and nw lead of addn g the liquid 
alcohol to the acid. The pil elhvlene petrol^’) which is obtained as * 
a by-product in Ncwth’s process lias been found to consist of a mixture 
of hydroca. bons, including several homologies of ct/c/o-hexane. 1 * 

IJnsaturated hydrocarbons arc present to tin* extent of about • 
5 / in the so-called heavy oil of wmi' mainly consishng of ethyl 
sulphate - -obtained by tin* action of conceilt rated sulphuric acid on 
ethyl alcohol.* 0 

< A new method 1 for th«c preparation of ethylene consists in passing 
alcohol va| .mr over thm v Iu\eis of aluminium sulphate upc'n inert 
material at Hr>() ’ lot) and recalls the use of aluminium sulphate** 
as a catalyst in the preparation of the gas by tin* a< turn of sulphuric 
acid on ethylal ohol 

In the preparation of e'lnhne d.biomnly if has been found to be 
eqpnomioul to pass ethylene up a tube dowii which bromine vapour is • 
falling.* 3 

Ethylene dichlonde can be prepared from ethylene and chlorine in 
good yield if the f ernpernt me of tin* mixture is kept at P : C., whereas at 
higher .temperatures laege (plant it les of t richloroethane are formed. ** , 
The list* of calcium chloride as a catalyst in the formation .of ethylene 
didilonde has been recommended * 5 

Ethylene dichlonde may lx* converted into ethylene glycol hy 
heating with feme oxide,* 6 <ar wihh an alkali formate ana an alcohol 
iipder pressure 14 It is also claimed •Hint pplyhydric alcohols are 
produced by heating chlo.-inafed hydrocarbons with dilute aqueous 
alkali ear bo natcs^fT the presence of copper -‘ 7 

Ethylene bromohv dun' is readily pioduced tdgetlier with about its 

Vhem' Sue v v , 1001, 70, 0L5; 1001, 757. 

H 10 B R l'rul.Mtiv, Ch,,n 1010, 113, 277; ./ , 1010. 751 J. A Simtlie, 

But .hive 1010 . ./ , 1010, 1130 
''' IXo Montinollin, Hull Sor ('hnn , 1010, 19, 212; ./ , 1010, 'KlO 
R Kremium, Monat^h . 1017, 38, 50, ./ , 1017, 005 
:l V llougli, US l\u 1200432 (1010) 1017, 100 

-* J B SenrYmi*. (\nnpf /to,/ , 1910, 161, 0 02, J , 1010, 1 OS 1 
o' l’ridoaus , fur nt 

24 II T. Brooks amf, T Humphrey US l\d 1215003 (1917); J. InJ. JKng. 
CAfliu , 1017,9,750, ,/, 1017, ^72, 102N 

25 Smvthe, lor at, 

** Hough, for nf V 

27 O. Matter, U S. l’.it. 1237070 (1917); J , 1017, 1005. 

i ** 5 

< 



fine chemicals, medicinal substances, and essential oils, 1^1 

• I 

■cnaru weight of ethylene dihronudc by the action of bromine water on 
ethylene at O ' ('.** # 

-Alcontynuous process for the production of ether Iron? alcohol 
*and ^jilphyrictieid has b|en deserfhedj 3 * and the estentieation of sulphuric 
acid by ethyl alcohol has been studied quantitatively.* 0 The purifica- 
tion of ether by boiling agid^ stirring it wrfth caustic alkali has been 
• patented, 31 and Pharmaeopuual standards and tests for ether for 
ana*sthefga liiue been d?scusj»0d st .* 

Synthetic fusel oil p Synthetic, commercial amyl acetate and fusel oil 
can be prepared by the following operations. A gasoline, boiling at 
25 C. y and consist mu chiefty of ^atuvat^d hydrocarbons, as folk 
instance that obfamed by cooluij* natural gas, is clihr mated *by 
introducing chlorine 1 at one end of a both of Hie h) dioe.^rhon w foist 
illumiftating tin* other mid with a source of .letimedmht , and causing 
the gas to approach tin* light • By this means mono* ljoro derivatives 
are obtained, and as soon as these* liuvv accumulated tv t In* extent of 
•*20/,’ the mixture is fractnftiateil, and the unchanged hydrocarbons 
iccovered for re-treatmeyt 'The fraction. b pt* 1)5’ ltd (\. consisting 
mainly of pentyl and hexyl uhlftndes, is heated with an e<jual weight ctf 
anhydrous soduim acetate* (with or withouNicet ie acid and am\ 1 aceflite) 

. fbr 5 houis at *200 ’ (1 under pressiue in an avtyelaxe rotated 3^) times 
per minute^ In this wax, 580 lb. of the’ciflde chlorides gave 384 lb. 
of crude' amvl acetate, from wdnciS fusel oil may be* ol&aincd by~ 
li^dtolysis. 3 * "Another metliod for the prodmtion of fus<*l oil consists 
ill legating the* chlornh s with met^y 1* alcohol ahd a formate under 
pressure* at* 1 10 - 1 IK) # 0. 3 4 *• • 

Synthesis of lartano afiiU — A process Jus been pioteet ed for the 
product ion of t.utaric ae id £\ ntliet ically . (’arbo,.. *pono\ide and an 
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• i ’ ! II Essex, II ilibhert and U T Bro>L?, ./ Am*r Chun S„r , liMO, 38, 1308; 
J , 1910,900. it. T. Brook*, 11 a.yl ll V Smiln, U Eat 119*1910 (1910)*; 

.7., 1016, 944. II. K«-ex and* B T Brook?, I S J.\d li 97019 (1910) ; J , 1910, 
\OtS2. * ^1. Hibbert, If. E-^ex and li T Brooks, V.S. Eat. 1214919 (1917; ; >T 
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alkali hydroxide combine at 180 -220° Cato give a formate which yifehls 
the cor^ispondini' oxalate when hiated at 300-4’ 10 C. un^&r pressure. 
This can be i educed by an amalgam in, the presence of ueid/to a glyoxy- 
late, which yields racemicuml merotartaiic, aciis on electrolytic reduc- 
tion in allralmc solution * 6 • » " 


Kl 1 r( [ OF THE \V \ K 

UN M eurc/.N VlAM’HsTANCIaS. 

o 

The positioned the fine clnuiiual industry 

in tins count iy 

lias been 

the subject of several papers,** 

some ol wlueh were read b 

efore the’ 

Society. Tlie v.u latum 'of pun 

m ce< tarn s\ 

nt l’u‘t ic, drugs from July, 

191 f 4, to January I 1 91 7, was gi 

en in the last i 

eport, and the subsequent 

changes arehecorded belqw:--- 

-binuarv 1 f 1 

917. January 

1, 1918. 

>■ , 

0 4 - d. 

M 

d. 

• Acetanilide . per 

lb. 2 10. 

t 

9 

* Act 1 ! yls.ibcv lie ae;d , 

18 0 

14 

0 

. Ilexamme 

2. ft 

b 

0 

• LMienacct lit ( ,, 

92 0 

3b 

t) 

iMiejazolie 

33 0 

ob 

0 

ftnlol ' ’ 

10 (i 

10 

0 

Sain \ lie, aeid 

19 

hi 

0 

Sodium salirv lat e 

b 9 

1 7 

3 


The most striking change fn pi fee ^ | Ik; d i o j » 1mm 92s 0</., to 3b.s\ 
in tin' ease- if phmaeetm, dueOp meieased pj odu'et ion .ind competition 
in allied and neutral .count i ie^ ( JeifeiaTv ^ j >e«i k i n _r, however, them is 
an upward tendencydue t.o the cont mu.il i im m l lie ^ oO ol labour and 
materials . Vn examph oi the mei'earnd roO of materials is given by 
the Chemist and Dnujyist 31 in an aiticle dealing with the economic 
position of salicylates. Jt \v icsjiomted out th.it befoie tlie war, when 
salicylic acid was selling at about, l.s per lh , phenol cost'.'Ud. jicr lb., 
and .caustic soda £3 per ton, whereas at the time of writing (August, 
1910) 'these materials eo.V. 2 s. per lb. and £20 nei ton lespedtiv/dy. 
Details of the iluctuatioh' in price o£ many' other synthetic drugs aie 
given in an article by J. ('. I 'mne\\*frlueh has been abstracted m the 
Journal 3S ,ln a lee tyre delivered before the Koval Society of Arts, 

^ L )I iiiiokelnml .\\u\ A ll'P-el, V S \\t HOosib (1910) . ./ , 1910, ,‘VA 

30 D H Dot!, ./ . inn;. 7ss V 'iVan. J , 1910, 7.V‘, 910, C A JIill and 
T 1) Mornon, J , 1017, 792, I’ W Mai-n. J . mi7, M30 
c >7 \'hcm tnuf lJru</</ <■ lUIO 88, 0 , J, 19h», 07 s 


3S ./ , 1917, 72 
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K‘.V Hocking 3 * dealt with the dings used m the London Hospital 
before tin 4 fear, amHU* extent of our#depg!ulcneo upon Oi^t ruljvuiope 
# for their sii]*dy ,♦ Of dm£s, m tip 4 scum 4 of original materials, about # S0 
wen* •enydov etf, including , flavouring and «peifuming agents, only 
eight of these w<;ie ’derived from enemy ^.utfnit lies, namely, aeojnte root, 

. belladonna root and leave*, Aolelncum ioiffi, dimtalis leaves, gentian 
root, henbane VaVcs, opium, and possiblv vahunin loot, and real 
difliculth% of’supph wery only met with in the ease <ff belladonna root 
and leaves, henbane leaves, and possiblv \ aim la n root (^f 1 o sflhsl am es 
obtained from < he animal kinedmip onh nm* laiiobue was e\chisi\ ely 
(human. Fifteen a Ik. loids weoyeinplon d and ol t ln f se se\ en, naim-I y,* 
aponv->r[?hine, acetomorphine, eodune, ea Heine, s| i \ elimn* 4 , «|Uimne. 
and emetine, were manufaot ui< d m Knelaml on a lame muIc , eoean 
mid t heobiomine were, manufaetuied in tin-, loimm, but mlative 
not on a Luge seah*. whilst it # w*s stated that we weiV undoubted 
^dependent on (human) for the remaimlig afkahmls m flu* list, wim 
included atropine 4 , iiomatropme, and esenne This slu^ement letpur, 
moddieat ion, however, fot it is within tin* wutei's knowledge that lull 
• plant it ies of t hese alkaloids weie made in t his you nt r\ pnoi t o t In 4 wa 
• <)f the 2^ a< id£, fom , iheludine laet in and *1 anme aeuls, wen* piohabL 

• (Jenna n The ne\t grou p < mu pric'd moi _ r i me jt, tin* majont \ oj» w hieh 
w ere m.muf.w 1 11 1 ed m t hi < on nt i \ . \Then their v ei e 20 dinije organic 
common m|s, im ] ml i ne ah ohol, eiher, r^lilorofo-.m. lodolorm aihl phemfi, 
alt which were jnodmed m Kiighpid Of the complex oiganie 
compounds, about l(> m niimler, rflme than .‘10 tame fiom Central 
Kurope ; tins (‘lass included* s\ nth«;t u s .such as an^ipv rifiji, chloraV 
hydratc, noyoeame, pheincetiu' ntmrem, saiVhar^n, sa lie v lie *ieid and 
its Compounds aspirin and salol, and verowal, togutle # i with salvarsan 
and neo, salvarsan. The cultivation of meda dial plants m ^he British 
Kinpiro was also discussed m a paper lead hefme the Roval Society 
of Arts by J.’C. Shenstoiie 4 ", who eited/a.s indispensable irugs the 
following: belladonna, henb.ine, foxglove, colehicum, and peihnpt 
valerian and male fein ; whilst. 1) lloopt i 41 has pointed out that fall 
the ye^etable drugs of the Pharmaeopuua ^re indigenous to India. 

whilst most of the remaind»*r can be cultivated there. 

• • 

During the period under revievt*i farther number of Gilman trade- 
marks have been suspended or avoided, whilst jounces ty use some 
German-owned patents have been gnftited d in; tfude-marks of chief 

i , * I | 

J4 J , i’ll 7, A7<> / , 

♦' Chttn n,ul I)ruff(] , 1017,89, til. 

41 •[Lid , 1910, 88, 727, 7 HO. 
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interest in this section, whicli have boon ^voided or suspended sincc»lbV 
beginning of the war, are ;i ^ follows 1 * : 


Anndrd . 

r 

Shsjiendcti 

Aspirin 


A dal in 4 3 

Form a mi nl 


\eosa! vaisan 

(Jlyein 


Novocain 

LvT.pl 


Sakai san 

Mctol 


Typajiav me 1 

SAnatogcn 



1 Jrot ropine 




A lis! of lo^islni'd tudc-maik'. bv winch monopoly is continihed to 
alien encmrns for pioducts of which tin* Enelidi Patents have expired, 
has been published. ,J A [> | >1 icat ions lorbccnccs to use patents protecting 
t he man u fact ur. of a< la bn, 43 bromural, l6 salicvlic aldeh vde, i7 sal \ai sail, 4 ' 
neosalv.nsan, 4 and 1 i) puna vine, 4 * have been granted 


Sal.cvmc Arm. 

Tn<‘ manufacture and puidieation of salicylic acid fo'm the subject 
of several patents. Fo>- the manufacture of sodium pliiuioxide, plicnot, • 
sodium hydioxide. and , of so bum sulphite an 1 heated to *250 - 
2S0 ’ (\ mai jjtmidiii" ball-mill pr' vidrd with a holloa tiunmon for tin* 
(‘sc, ape ot steam, and then allowed to cool in a vacuum. 60 For t l e 
convei.-uon of this mto eiude sodium salicylate, a lotatmg autoclave is 
employed ; * cat bon dioxide is introduced at first, eautious'v to avoid 

4 A * , u < i * 

undue belting, and later, io give a pre.^su of 100 lb. per s<| m. ; the 
autoclave is then heated to 120 -110' (A until conversion is complete. 51 
Idle eiude sodium salicylate m strong; aqueous solution is acidified 
faintly witfi sulphuiic acid, and passed thiouyh masses of intermingled 
zinc and decolorising charcoil, when it yields pure white salic) lie acid 

Ibut , I HIT, SO, 020 
li -l/mf , ICO, 21 r>, 730 

tint. S00 . c , 

11 thut ,00 

"■ li, ui , ion; 88, ooo t 

•' lbiil , !»lm: I2:r» f ’ 

lint! , 7ol , 1017, 8£, 1 is, net; 

»■* ihui , 

\V r . kventt uml Co, Ltd. and W Event t, Eng Pat In, "el 11 (1010) ; J , 
1017, til t ‘ , " 

^ W Eventt mnt Co, Lt 1., ami "YV. Everitt, Eng Pal lOolilJ (101U); «/., 

1017,011 
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^ i 

on. fyirthe^ aeidifieatioV 52 An improvement m themethoijof puiifung 
.-ulic\lie atij, b\ distillation with fcteum is described m another patent ' vi 
Tins t hums t^ie Use df a covdeiising chamber of w luoli a w nll,"con^ i in l < d 
•for instance of.woollen -^Liiv.is, pftmits the pa-sage of steam lmt ictafn- 
the erysffils of salicylic acul* 'The efeetrohtie oxidation of o-eiesol to 
sa lie vlie. at id in sodium hydroxide al *24>) 250 C. umlr*’ eeitam 
ionditions is also tjie subject of a patent . 61 


\ \ i isn* 1 n s 

Two ( Vlsv( s of ant l-epl les 1 1 a \ e Collie int o pl«Mni lienee bn t t I eat meJlt 
of wounds, namel \ , del i\ at i\ es o| li\ poi bjoi mis *< id and ( ei t am dyias. 

1 1 vjifiehloi ites ba\e been used as antiseptics foi 4 long tnue, &J but 
their application lias been festjieted b\ the in-1 abilil \ and initating 
character of their solution- hifpu>\ec[ piepaiat mis hp\e now* been 
•introduced In .1. Loiiain Stnitli andjns eollaboratois '*« and by if. if. 
Dakin Tin* tiist picpar.it inn is a mixtuie o r * eijiial heights of iine- 
g round bleaching powder and ■powdered bone acid, and is known au> 
“ eupad Twynt \ -li\ •; mams of this mixture shaken with a litre 
# oi» water, allow M to stand for a few hoiiis, and jiljen d, <ji\e anoint ion 
“ eusol " eont, lining free h\ poehlopnis a* id W* 5 l , < ah mm biborate 
1 "26 / , and i ah mm chloride ()• 1 7 . 4 J)a kin’s solution * 7 is \ balanced 

m^\t»ure of h\ | ><V h loi it e and pol\ borates of -odium with small amounts 
of fr •< hy[)orhloi oils and bom ai ids^ "Kor its population, l it) grams 
of anhydrous mmIiuiu eaiboni>,te are dissolve<t m 10 litres of # tap water, 
and ‘200 grams of bleuejnnj powder a*le *<tde<J ; after ftioroii}?TT # shakin^, 

the solution is filtered, and 40 mams of bone *eid an* added to the 

. 0 

liltr.ite. The solut ion .prepared m this w ay i;ontanefc 0*5 to 0’C of 
sodium hypochlorite. • # * 

A study of the mode of action of hvpoi Isoldes lias led to nhpoitant 
developments, when h vpochlontes act* on piotcxis, muffo-gr mips 

* • 

\Y ♦Cveritt and 1\> , Lid, \V F\en((, mil <’ O d .ekym, Ln|.' Put lp*013 
( i o i if ) , ,/ , mi 7, oi t- • * 9 

" K .1 Pugh, Knj* Put 1007*0 (1910} , iui7»lfl>7 
' 4 \ Pumilio, Hug P (l t 103700 (IHlty, rf,PH7 4 3*2 • 

" For a hi-toru ul note on t he sulijci t, -ee JI ll Oukih^. /it if 1/nJ ./ , 1 J *< « , 
1010, SOU « * 

J Lorr.un Smith, A M Dreiinan, T Rett ie, u^d W Vumpbcdl, lint M<< I J , 
24 July,* 1 1)15, 120 * • 

’ II. D l),ikin, Comptes re, id , 1010, 16lf ffiu , lit if M<</ ./ , JsA^, 101 0, 
318; Proc. Roy. Hoc. B., 89’, 232; J., 1010, 010, 077 ; 1910, 0.71 
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(:NH) i n tin - lattci :i ro chlorinated. forming substituted cldoro-anfifles 
containing the gioup :N01, arid tjmse'ulso have ontiscptic jproportics. 

Dakin lias found that the eliloroanudes of aiomat^* su/phomc. acids 
are specially Mutable for use as aut jseptie^, a%d recommends the use 
in medicine of one memhei ( of the class sodio-yMoluenesulplmn- 
chloroamide, ( ’i 1,. C',,I1 1 SO -Na \M 1 Tl/e vunueidal action of this • 
substance when tested against the oidinan orgamsnls found in infected* 
Wounds was e<pi;U to that of sodium Ji\ poehfoiite. In ‘addition it is 
much less moating than the latter and may be used safely at a 
concent i. it Jon the to ten tunics as "real. This substance, winch was 
'first piepaied by Oh.it te way 5 " by the action of. sodium hydroxide oil 
yy-tolueneMtlphondiehloioamnle. is obtained mole economically by the 
action of alkaline sodium h\ po< hlorite on yi-tolucnesulphonamidc j it 
is also known as *” i hloiaimne-T,'’ ehloiazene,” and “ tnlamine.” 

ISodio-yi-toluei ie.su! plmnehloioamide, uilonnatcs the aimno-uroup of 
auuno-aeids burning mono- or'dicldoro-umines, which break down into 
aldehydes and eyamihs respectively. Tims the monochloi o-armne of 
glyeoeoll ^ i v e s foi maiden \ de- ( 

NIICIOIIOO.U ( II, o H C1IO | 00, ! fill ,01. 

whilst .he diehloio-annne of histidine m\es e\ <i noniet h \ led \ oxalme. 50 * 
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The last icaelian is ol iconic juaetie.d importance, since the product 
is obtained m good ) leld and is ''known to give on reduction the 
physiologically active base. /Oiinmazoh let hy laimne (eininoethylgly- 
oxaline. 40 

Closely related to sodium yi-toluenesulphonchloR amide are yi-sulphon- 
dielhoroamidobenzoic acid, NCl/SOyCJI , OOdI, which hat been 
introduced for the disinfection of drinking Water under the name 
“ halazone,” 81 and Ti-tolueiiesulpliondiehloroaniide, CJ fa OJI ySO/NClj 
(“ dichloramine-T ”) which is employed, dissohed m oil, as a nasal 


,H ('hem Soc Tunis , 191'm, 67, lo" 

" It 1) Dakiu, lint Mu/ .7.17 1 ivw, 1910, ST, 2 , Bwchm .7,11)10,10,319 
H S Wellcome ami V h Ionian, Png Pat 2652* ( 1 010) , .7, 1911,923 
, ‘ l 11 1). Dukin aiul P K Dunham, lir\/ Mu/ J , 20 ilaj, 1917, 082 
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ill 


;mic alsc mkwcin al.m h 

. A 

an*t fbeptic. 61 l 1 or a fuller consideration of recent work oft antiseptics, 
a review bf IT. 1). Diskin** mas *be ^msyltod 
. Certain cfyes .which wVre pri^vioudv known to have tnpanoewlal 
properties* liai’e been f-juwj to he njitis-pUi* of proim.se «* They are 
distinguished by flic fact that they sh^w httb 1 deleterious t effect on 
phagocytosis m coneenti.at*)!^ wim h have r\ strong lucternld.d action. 
Those submitted fo investigation weie m il.n h it <* yieen (I), brilliant- 
green (i?>. ciPvst.il violc^ (I U). ct h\ 1 -violet ( 1 \ ) a nd at ntla v me ( V). 


CV1I.C 


-(VII, N Me. * • 
MVI1, XMe-llSO, 

(<) ’ 


MojN CV1J, C 

(ITT.) 


(VH, XMc 
C, II, N Me 


Kt.N C lit 


(Ml, Kt . 

(Ml, N Kt 1IS0, 

<"> . 

<Ml,*NKt. ** 

* (Ml, \ Kt Hr 

(I VO 


£ir; 


N 1 1 


# • Wit (’U 

(\ ) 

Of these. Imlliant-gieeii and aci lla\m< wen uhmit'ted* to < limcaL— ■ - 
y-i.il, and pioted sat isfa< t oi v , the laftt i I < » * j*i i both tlie more eflicient 
and t In* m»re rapid jn it-, .ntnm i ill , \ me 4 > t» djaimnomet h\ 1 - 

aoridmJtun\ (•blonde, w lneluw .1 Mil piepand l»\ IJend «* 4 .it. Kbrlicb’s 
request, and used in ( t r* ppnosuriMi- ij *iiiub 1 tin* name 4 *s paflsn Me. 
When recom mended as an ani rsepfie b\ lb ow nm •and lin < nllahoiatois * 1 
it- was first given fin; name flavine, w hn'li Jias s.in £ been amended to 
acnllavjne** to avoid confusion wjli an r\e.ln^ r \ egef abh*d\ e bearing 
the same name. The preparation of .nidi. min- n tin 1 subject of an , 
Knghsh Patent , 67 and seven firms aj^tlfed to tin* j»oaid o£ Trade for* 
licences to manufaefuie it 6H In view of fin* interest taken in this 
compound, it may be well to recall the method of its prepai ytion.* 

* * <* * * 

Iv K Diinli mi and II I' 1 i):ikin, Hi if V'd { f 30 June, 1017, NOu 
Hr if lbtf .1 , 23 June, I'M 7. H.**f 

1,4 C II browning, R ( I ullir.m »en, l‘* L k<i»n,i\\;i\ m<l L ft I) Tina nlt-u, • 
tint M>d .7,20.1:01,1017,73, ./ , I'M7, Mil % . 

u * JUr , 1012, 45, 1787 , -/. 1012, (iTS * , * 

‘“fc Jit if \l"l ./ , o Jum** 1017, 7«»o , *, 

L C.i-^ella and (_’o , Eng Rat 2 Iti.VJ Jfiylo) , /, loll* 130(1 * 

them and Drv vv , 1 01 7, 89, 3W, 370, .IS.',, 101, 130, 111, 130, .'02 7, Ha, 009, 

890 




‘ N 

« ' (ni)< ; 

« ^ i * 

'in older In avoid nicl !i yl.it in" t J m* ammd-uroups of this base, it is 
first, aeet vlated and t hen I icated w i( h meth\ I vddonde , on heating the 
[induct with liydnx liloi ir arid tin* acetyl groups an* lemoved an<l 
acrifhivme is obtained Mole iceenth, if has been fornul tfcat acri- 
thivme ran he replaced bv the intermediate b.b-diammoaeridine Mil])hate, • 
which has been teimed 'pidtlaviius' - ’ 9 This .substance is .an equally 
rlTyetne a 0,1 isept ie, and is cheapen to produce than acrdluvme. 

Comparison of the relative baetei irid.d \ allies of aeufla\ine an& 
other antiseptics has'utAen yiryinji lesults in the liamls of diiTeicnt 
authors, and, has led to a eontro\ers\ iii’t'lie nuylieal pi ess' as to the 
most suitajfle bae*tei lolov toil teM fo p ant M-epf ic.v designed lor iim> in 
the treatment of w;u-woiimh 


Ih l‘N 0*i l( S 

• Attempts to improve upon, " veronal' (diethv lbai bit unc acid) by 
fche introduction of substituent s other than the et h \ I "roup into barbit- 
uric acid are bein" continued. A few vcais aao. phenvlet h\ lbai bitune 
and wvs introduced* undeij the name “ luminal " (( Nmv, it is clamud 
that barbituric acids eontVimny an alkyl oi"aiyl substituent and an 
alioyclic or secondary alky 1 substitmviY such as the isopropyl "roup 
(I)-» -have a more powe^ul liypnotic action than other symmetrical and 
ami unsymmetrieal disubstituted bapbitunc m ids 70 , whilst barbituric 

* l, ‘' 1, Colledgo, ll Drummond, K T f t^ r ortlmi£ton l .1 \V MrNto, A K Staddrn, 
and ,t. K MiU'artiu*v, I. mutt , d Nov , 11)17, b7<> • 

70 Furbenfabr u)nu F fc J3a)e» and Co., Qer J*at 2t)dlQd ^1915) , J , 1D1G, lbO. 
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';u*jds containing an alkyl or aralkyl and an an low alkyl •uib'ditucnt- 
for example, CO-b<*nzyl phem-fc} etji\ lbaibit line and. (II)- possess 
strong hypitotie fiction pfeinbincd with low (owe elTeet^. 71 * 


(I.) 


IMiOM ( () NIL .... 
1'liOUH OIL' S'ONll' 

(II) 


Instead *of rtarbitunc a^ id,* u Ineli is a M\-niembePod e\elie uieide, 
hulantoin a iive-mtunbeied < u lie, uieide nu\ be cnjplo\erl siky("-v 
• fully as tin 4 framewoik of ,i Jnpnotn When phenvl and ethyl 
substituents are introduced int^lhe ludantoin mi< lt'U\ a onn pound? 
te ruled ^ nirvanol,” is obtained, w hie h has a h\ pilot n a< t ion of a bout 
t In* same intensity as pliem let h vlbai bitui ic nud. but is dM m< ll\ less 
to\i» . 7 - This substance is prepaied b\ the a< t mn oj'poi assumi emanate 
on the h \ *1 1 oehloi ide of ei h \ 1 /-a , *uno- /-nheu\ 1 but \ i a t e* 7 J 

• • J • * 



Nil IK T 
CO, Kt 


t- Ivt'NO 

% 


I’ll 

Kt % 


Ml CO 

. *! KOI i KtOir 

CO Ml 


# § f 

A st ml v t>f t he/relat i\ e e fleet s of di lie! e lit alk \ 1 "loups on the h \ pilot 1 C 
•properties of <1 la 1 k \ laeet \ 1 deii\ali\es of # met tiane mdnated dint, an 
increase fi om two to four in the nu.’ibei ot < a l bon at onisun yaeh group^ 
accentuated tlje nairotie etlect Diet hylai * t \ luiet hane, ‘Nlctona>,” 
l*U 11. CO ^}[ (!(>_. Kt , and eth\ lpi^p} la* el \ linet liaiie. “ epronal,'* 
were < L^ie cfleitive than uret hane, ^ epifcn.d be i n j_* alnnet e<pial to 
veronal.’ ' 7 1 


Loc\l An lsj in a :< t s 

'Pin* met hod of prepai.it ion of ucaine was recorded m tlie Kepoi t 7 '* 
last year. InjLpiovements m the pro< ess bn , e now been desuibed b\ 
different workers ’ 

A. T. King. K. \ A Iason,andH B Scln vver 7t> find < hat t he condensa- 
tion ofidiacetoneannne with diethylacet al in the place of pa Ialdefi \ de 
gives a much imptovi‘41 vichl (00 , ) of \ inyldf^cetoneaniine ; a method 

t > » 

■ 1 K.n I >** 111 . i la* \ < ; r tn !' I’.ner .m 1,^’V * *' ! P ,2‘ 1M2 ( l'»| .7) , ••/ , I'.HT, 

■ ’ I-: \\ e i [i * ■( k r , \l,,( ll ml , lui - , 42, IIOL ./ 11*1 7 , to f 

K.nliw lorm M< elo, I iiiml ii i x 1 , I >311 mm I' ie, IW 1 0.7,7 19 (I‘Mli) , ./ , 
1U17, Me * - > 

. • * J*(Mmr:i 1ft m < oil Sn , kifuto Imp A tm , IU1U, 1,«3IU ./ , ’ IU17, 102 

> .Inn Krporf, 1010, 277 ^ " 

< r> Eng. Pat 10173S (l<>l(i) ; J , 1910, 123.7. 
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for tho preparation of this and other acetals/ devised by'King«atiti: 
Mason, 77 consists m allowing acetaklehrde and th^ alcohol txxreact in the 
present? of a metallic salt, such as calcium chloride, \yhenfthe acetal is 
formed in good yield ) in tin; case of diot^ylacetaf. 1 , * 

Judd and Kon 7 " find that when vjnvldmeetoneacnine is reduced by 
means of sodium and arnvi alcohol, the Ji joxvpi peridme is obtained 
in good yield and in the stable modification, a sjinnal operation to 
isomerise the product being therefore, un'npces.shiy. i « 

A certain amount, of experimental woik oh the prepaiataon of local 
amiisthet ics lias been recorded, a numbei of substances constitutionally 
similar to luiownoxunipjcs' hav.ing been describe/] Compounds of the 
eycame typ* arc obtained'oy the esteiifieation of 1-liydroxyplpcridine 
ambits hnnyilogucs with aromatic acids, 7H the KapiiMte anuno-aleopols 
being obtained by* he reduction of 1-hvdroxypyridine (y-pyndone) and 
its homologuesr 80 Similar to “ alypjnc ” \l) is the benzoate of fifi- 
tetraeihyldiam , noLs'6propy. 1 alcohol (I I)* 81 

, (Jll.-xNMc. * CHyNKt.. 


KfC-O-COPh 


Cll.O.OOPh 


(JII/NMe/ C!l- NKtj ( ‘ 

(I)' • * . (N) 

All the ftbove com[)ounds aie stated to have, local amesthet ic action 
and have been protected by patents. It, has been found that ttye 
replacement of the p-aminobei'iz<jyl yioup in cth\l yi-anilnobenzoate 
(“ anavsthesjne ”) and /Tdicthvlaimnoct h,y! p-amiiinbcnzoujc novo- 
c'line ’’) the '/i-annno|:iheh\»la< ; et\ 1 gio/i[ l'i.vcs substances having 
no local amesthetic' action. 82 Attempts to pfepare soluble and 
physiologically active derivatives of amesthosmo by condensation with 
isethionic And lactic acids proved unsuccessful 83 The next liigher 
homologue of the amino-alcohol of novocaiue is employed in the 
preparation of otlmr local anaesthetics, for which y-dict hvlanunopropyl 
alcohol is estenfied with cinnamic, anisic, or n-tol;nc acid 81 The first 
of these esters, introduced as “ a pot lupine " has been the subject of a 

" ling. Pat. 10112S •/ , 1910. 1 131 1 

< s Eng Put . 1011541 (1010)//., 1017, 350. 

■’* Jj. KnnneiV, (Ter Pat 292KM5 (I0K») /.V „ 1010, 10N2 

* n H. Kminprt, Uor. ly.. 202150 (1015) ; 202S71 (1915) ; 1916, S08, 044 

' M! li. Thorp, U.S Pufc 110363 1 (101(*) ; 1010, 070. 

s ' F. L. P\ man, Chem Sue T-nns , 1017, 111, 107.; ./ , 1017,472. 

81 K. Salkowski, Her*, 1010. 49 , 137^; 1017,50,037. * 

M F. A. Wilctinim and b. Thorp, l r 8 Pats. 11936*9, 1193650, 1193651* 
(1010) ; J , 1016, 070. 
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cumcai report.’" ^.ne commercial utilisation »of anhydro- 
ecgonine (Ii), which is^a by-product in the manufacture of cocaine (I), 
has been the|subject of research, and it is found that the ethyl^ster of 
*anhyclroecgoninft yields a saturated alcohol (]11) named homotropine, 

when reduced with. sodium and alcohol. 

» * • 

• CH^CH - CH'COjMe C/l’-SII - CH COjfi CII_-( U - CII CII>0H 

J N% OlCOCOPh^ KMo CH - | ^Me (’ll. ' 

CH.—CII - oiij . 0>rv_V’i i -('■[£ c’ir,-c'n-( ! ie. 

. _ (i) ' ’(ii) (hi) 

This i^cohnl hat no pronounced physiojogical action, t but when 
estewfted with benzoic, mamlelic, or tropic a<;id yields compounds 
which have an atropme-like action. The tivp>l es # ter is specifically 
mentioned as a powerful >nv<jnatic 8 \ In a recent lecture on the 
relation between chemical count Action and phvs'plogmal action the 
connection between the structure of an aimnoalksl e^ter and its local 
anaesthetic action is discussed" 7 . 


Alkaloids. 

9 * • 

The mode of formation of alkaloid^ m plants has been the subject of 
much speculation. Many of the eailie^ hypotheses post ulated*reactioi|8 " 
fo^ winch thereAvas no analogy m lahoiatoi y piaetiee. An important 
paper and one full of mteiest by U. l^ohinsoii** li;fs appeared which is 
free from-tln^ objection. It d^sjls with possible ph \ toehemieaj syntheses 
of many alkaloids, including, at ropnle, * coca pie, coniine, jflU'tierino,* 
sparteine 4 , (piinine, and tfie alkr»lbids # of the /.soijuimflme^roup, including 
morphine. Syntheses of those alkaloids from 0,ie aihmn-ands ornithine 
and lysine, and the degradation p r ududs of cftrjc acid atid carbo- 
hydrates are described in some detail. Tly* ditliculty of building up 
carbon-to-carbon linkages is surmounted In a simple mannef by the 
aid of two processes only, namely, the aldol-condensition and the 
similar condensation of ourbinol-aminos with substances containing a 
reactive methylene gn>up. Both these cond< iisations tan be carried 
out in the laboratory without involving the »u*se of high temperatures 

86 C. W. Allen, Atner. J. Surg., April, 1^17* , 

86 Chem. Werke Grenzach . Akt.-Gea., Ger. Paf^. 21^5742, 299800 (191G) ; 
Centralbtiift, 1917, l, 012; n, 510. J 

$ F. L. Pyman, Chem. Soc . Trans., 1917, l/l? 1103; J., 1918, 72 A. 

« Chem. Soc. Trans., 1917, 111, 876; J., 1917, 1147. 
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whilst the condensation of earbinol-amincs of the cot.iinine type with 
‘derivatives of m^oonineded eailier to the s\nth?sis of uaieotme. 80 

K. ilesshi nd A. Kiehel®^ ha\ e discussed the ph\ toehemicaPormin of 
the, alkaloids ol the p\n‘olic1jne and pipendme eroup". They, ;dso, 
presume that the starting materials aie ornithine, Iwne, and a 
degradation product of a mi gar, but do not. ehihorate t lie mechanism 
of the syntheses. * • 1 


I)nnet Inflation -To the methods for the demetlivl.it ion of alkalyids,* 
deserihed m tin* last repoitA* Mien 4 may he added a thud ; it is found 
that codeine-oxide yields norcodeme and foimaldeh\ de when heated 
with dilute eluoniie acid The ph\ Molomeal in\ esiiiMtirn of the 
homohnjues of norino. pmne, referred to last year has gi\en disap-» 
pointing Results. With the exception of the N-«dl\l du'ivatn es, all 
the numerous O-ethers of normorphme and N-alkvl-dem ati\ es of 
norcodeme which wen* examined had properties similar to. hut much 
weaker than, those of codes.no. 'The action of the N-allvl deuvatives 
>vas (|U it^i different, being an* agonistic to that of moiphuh*. 94 

Met Inflation -Tim use of formald *h x ile‘ m methylating alkaloids has 
been the subject of, several .papers and patents. 95 AmmoalenhoP yield 
N-inethylaminoketones when heated with formaldehyde and hydro- 
chloric acid, the N-meth\ lolammo-alcohol first produced suffering 
simultaneous reduction of the methylol group and oxidation of the 
f alcoholic to a ketonic group. 


^ ibid , 702 , J, 1917, 1002. 

w W. H. Perkin, jun and R. Robinson, ibid , 1011, 9;, 77o ; 7, 1911, 04(3. 

91 Her., 1017. 50, 1 107 

1,8 Ann 1010. 287. a . 

< "* O Die)? and Krnst Fischer, Her , 1010, 49, 1721 ; J., 1916, 1032. 

«T. v. Braun, u5>i<4,$77 ; .7, 1916 f 753. 

w * K. Hess and colluMrator^ Ber , 1913, 46, 4101; 1915, 48, 1886, 1974; 1917, 
50,344,351,1407; US Pat 1158^6(1915); J., 1916, 275; Farbenfatfr. vorm. 
F. Bayer and Co , Ge? Pats 287802 (1913) ; 291222 (1914). Addition to 287802 ; 
297847 (1915) ; J. f 1916, 198, G54. 
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CH/Ndb CHJOJI^CHyCIIa ' 
. cnl— 'CH.. *• •* — > , 


N-CH.OII 


CHr 

CH? 


jCH-CH(OHf) en^ih 

Vlh 


-*> 


NMe * * 

CiV* rii <’orii.cn, 

.on, 1 . VII 


The reverse of t hk> chAif^e ran be brought about tie* ease of 
3j-l-m ithyl-2-piperidvlpropan-/:>'-ono by the action t >f scmuui Im/ule, 
when V2*piperidylproyan-/:bol and foimdiMivde-eimta i ba/one result.* 
. jfalc # Nlf 


c n 


:r 


.CIlCIPCOCll. 


01 1 A Jon. 

\/ 

CH, 


OH 

CH. 


on ni.(‘ii(ort)rn 
on, * mho 


on. 


Hi ^ modification of the process i^msistimr of (he adt^tion of foimgi* 
acid or some other oasily«oxidisuble substance, amnio-ah ohoL ma\ be 
methylated to N-meCn Lunino-alcohoh, the reduction of the methylnl 
uToiij) taking pl/ce at t 1 m- expense ol tin* formic at id i a t h< * i than of (he 
alcoholic grouj) of t lie amino-alcohol. 

Nil * * # NMe 

mi O'Neil cn.cii(oii)<'ii t i'ii cu cii(<)ii)<ii, 

. ciia /'ciu +eii.o+iioo.n yitv. Jen.* +oo.+n.o 

cri,. . . •• on. 

• *, 9 • — # 1 

Colcbcine. — E. Merck'" 5 has/ d< scribed eftmpgunds of eol« hieine 

containing water (ILMILO) and eliloiofoim (J> -.01 1 ( ’I * and 1>, CllCl.d 
of crystallisation. The substance free from solvent of erv.y alligation 
is described as an almost white amorphous compound, who h melts at 
142 -1 17° C. M. W. B. Cl ewer, 8. J Cree^t, anti F. Tutm/ 7 Vuwcvor, 
have shown tliat the base crystallises free from sol\<*nt from ethyl 
acetate in vepy pale follow needles, melting at 155' — 157 C , th<f?e 
autheys found the alkaloid in the tubers of Glorjosa stpcjba, Linn. • 

Cryptopine . — The constitution of this alkaloid* which occurs in opium 
in minute quantities, has been ftyorgughly investigated J>y VV. II. 
Perkin, jun.,* 8 and proved to be of an unusual ty>e (I). fro(opine^ 

* * • 

” 4 <^em. ami Drug , 1916, 88, 816 ; fro# Apoth.-Zeit. J , 19H>, 977 
9 < Chem. Soc. Tram., 1915, 107, Mf) ;/7.f 1915, 815. , 
w Chem. Soc. Tram, 1916, 109, 819; J ., 1916, 1177. 
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which accompanies cryptopine in opium and is fcjjind in a large <n umber 

of ulants, is similarly constituted, having the formula II. 

. # * ♦* 


\ 0 
lo> 


MeCV 
Met) , 


V 


ch 2 I , 

] CJI > 

J ( '° I 

■< N.Mo 
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CHj 


cir 
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/ L 



timeline.--* The alkaloids of’ ipecacuanha and their derivatives fove 
boon the subjects di many papers during the period under review! The 
formula for emetine, (/.IF m()|Nj, firstypiit forward by Carr and Pyman 
has since been supported by the analysis of further derivatives by the 
t/yder, 9 * and lays been confirmed by 1\ Karrer. 100 Keller, 101 however, 
holds that the evidence is not y.et suflicient to„ distinguish between this 
formula and C The fact that cephueline yields emetine on 

methylation with dimethyl ‘sulphate or sodiuni methyl sulphate was 
records! in 11) 13, 102 ami it has now been found that the methylation 
can be etTeetod eonvenienth by the use of nascent diazpniethnne. 108 
Other ethers of coplnielino can bo made by alkylating eephaelinc with 
derivatives of alcohols other than methyl alcohol, and the ethyl, propyl, 
benzyl, allyl, 104 butyl, isobutryl, anal, and i.voamyl ethers 16- have been 
described^ Ko important advance has been m.ide jn the determination of 
the constitution of emetine. It hap bieeii shown 106 that ipecacuanh# 1 
contains, besides emetine, cejdiaehne, and psyeliotniie,two new alkaloids, 
one of which is the O-ntothylether of psycholnne, whilst the relation 
of the second, emetamme, to the other alkaloids of ipecacuanha is not 


t - ,fl Chcm <Sor Tran,:, 1917, 111, 419 ; J , 1917, 1192 

100 Tier., 1916, 49, 2057 , 1917, 50, 582 ; J , 1910, 1177 , 1917, 660. 

101 \ Arch. Phann , 1917, 255, 75 

m M. S Wellcome, F H. Carr, and F. L. Pyman, Eng Puts. 14677 al.d 17483 
(1913) , ./ , 1914, 102, 219 

lwa Karrer, for + nt , Farbw. vortn. Melster, Lucius und Bruning, Ger. Pat. 
298678 (1916)/' 

Karrer, ’or e/7.; F/ydn' . vorm. Meister, Lucius and Bruning, Ger Pat. 301498 
(1915) ; J. W. Meader/Eng. Pats. 117IS, 11719 (1915) ; U S. Pat. 1209575 (1917) ; 
J., 1916, 978, 1271 ; 1917*, 520., 

10 * J. W. Meader, Kng. Pats’ 104^2 (1916) ; 11717 (1915) ; 105722 ^1916) ; 

103881 (1916) ; J , 1917, 520 ; 1916,* 12^1 ; 1917,618,402. 

( 100 F. L. Pyman, loc.^cit. 
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ye1*clear. These alkiloids were present in small quantifies in all the 
commerciaf varieties ft>f ipecaciAnh* examined, 0*015 tq 0*^33 / of 
,methylpsyc4otrine and 0^002 tc^O'OOO / of emetamine being foumj. 

Thb pharmacology o| emetine ha« been studied by several authors, 
and many derivatfv es have been investigated m the hope Jhat they 
might prove to be more serviceable than the’parent alkaloid.* Attempts 
‘have been made,td obtain a preliminary idea of theg* relative values by 
comparing ti'lcir action pn Amoebae in vitro , 107 and two compounds, 
N-methylemotinc and O-iqothv Ip.sv ehotrme, jmnul jo be* at least 
equal to emetine in amoebaexlal properties and less toxic to animals. 
On clinical trial, however, they proved to* have no* advantages ovef 
emetine m the treatment of amoebic dysentery. 108 The liofnologues* of 
emrtine, the O-alkyleephaelnies referred to above, decrease m toxicity 
with increase in the size of tin* alkvl gioup, (lie ethwVther having two- 
thirds, the propvl ether one-tlnrjl, and tie* owniml eltiei one fifth of 
the toxicity of emetine 10 *, when Vuvefl suh< utaifemislt , up to the 
present no information as to then lVlative t herapeut upvalue has bepit 
published. * , 

The favourable cluneal results obtained \\;th enietiue bismuthous 
iodide ha#e led to tlie’tiial of other insnllible del iv.it i\ es of emetine, 
•such as “ Alcresta ” ipecacuanha, 1 10 an absorption compound*of the 
alkaloids on JLloyd’s reagent, and ortietme phosphot ungslutc. 11 1 

Pelletiennc and the accompany no) alkaloids. Recent tvork lifts 
repealed the structure of sever.il of t lu* alkaloids of pomegranate hark, 
which prove to be closely rel.it ed chemically to the alkaloids of hemlock. 
The alkaloids previously isolated fro in the # bark were pseudojieljetierim;, 
tui, :,ON, of which Jlu\ con^ti^iti^n is* knofin, ^ind tin* tv\<f pairs of 
isomendes, pellet lerine and nsopelletiorinc, (bU|,0^j, incthylpellct jerine 
and isomethyl pelletiennc, CAl^ON. r rii<* firU jncnfioncd oi each of 
these pairs was optically active, the second optical]} inactive. # K. Hess 
and A. Eiehely 11 * however, have failed tqVolatc any optically active 

• ft 

t 

107 F L. Pyrftan and C M. Wenvon, J Pharmacol , 1917, 10, 237. II. II. $alo 

and <^. Dfibcll, J Pharmacol, 1017,10,309 • » 

108 G. C. Low, Bnt Mil J, \3 Nov , 1915, 715, *£. M Wcnjon and F W. 

O’Connor,./. Roy Army Med Corps, IQ 17, 28, <>79; M. W ^«iepp* and J C. 
Meakins, lint Med J , 17 Nov, 191f,*lH • • 

lw Karrer, loc cif . , A. L. Walters and K W. Koch, J. J^jiarm. Exp % Ther , 19fT # 
10 , 73 ; J., 1917, 1192. , • • 

110 Stephens, Lancet, 12 Aug , 1916, 302 * 

111 dk Nielsen, Amer J. Chn. Med., 1916,^3, 90.“f, from Vrttcrxbtr Fet 1917, 
60. * * • 

111 K. Hess, Ber., 1917, # 60 # . 368 ; K. Hess and A. Eichel. ibid.. 380. 1192. 1286. 
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alkaloids from the material at their disposal, and presume that pelle- 
tierine t^nd methyl pellctierinemf previous workers were optically active 
fonms of tsopelletieriue and womethylpellctierinc respectively. xTliey, 
use the terms pelletierinc and nrcthylisopelletierine for thfc , optically 
inactive alkaloids previously' known as zsopclletierinc* and isomethyl- 
pelletieime respectively ; ’ their nomouchtture is adopted below. 
Pelleticrme provechto be an aldehyde wliich <zaye /3-2-phperidylpropionic 
acid (I) on oxidation, and therefore had the formula II. * On deduction 
it ^avc cft-coniinc (111). * 


Nil 


CII/' CHCII CHj'CO-H 
4 CII l ‘ CHj V- 


CIf_ 

(I) 


NH . 

cti/Nciich.-cii-.-ch'o 

CIlJ^yCHj 

,CH> 

“ • (ID 


NH ' 

ch/Vii-cil-cic^CH, 

Cll-.it A’H. 

x '\s 

CH. 

(Ill) 


r ‘ 

Its N-methy l-derivative was not identical with raethyl/sopelleticrifie, 
which proved to be l-meJhyl-^-piperidyl ethyl keton© (IV), and 
could be pm'pared from conhydrine (\ ) by metliylation and oxidation. 

'* * 

NxMe , ‘ 

CII/ CII CO CHvCIIs 

cm ' CH> 

, CH. 

(IV) 

NMe 

c'h./\chch,ccch 3 ' 

chV x/ Icha 

CH.' 

‘(V I) 

A new alkaloid which was isoifi^cd from the bark in the course of the 
t investigation proved to be a-l-methyl-2-piperidylpropan-/3-one (VI). 



cm 



fine chemicals, medicinal scbstances, and essential oils. \87 

«* * 

• . Quinifle . — Attention has been drawn to the facility witl^which quinine 
bisulphat® is transformed to tl* 1 toxic base quimcino (quinntoxinc) on 
heating. U was recognised previously that this change tiftces place 
readily aj teufperatures above VxE but^it is now found 11 * thaf the 
temperature at which quinine bisulphate, heated alone or in very strong 
solution for 21 hours, first ^liows decofli potion is (>0 0., whilst at 90A. 
50 7 was decomposed in 2t hours, and 7.) m IS hours. 

Subsfcincas Vlueli Resemble the alkaloids of # c*lnehona bark in 
constitution and p\vsioh>£ieal action can now be made synthetically. 
For, those syntheses, qiiinMyl- (or ti-methoxyquiflolyl-). •«i-bromo- 
metfiyl ketone is jmqmiod by oqy oi .the^ t\fco methods gngn 
below f — * * * 

*' C) l-Cyano<punolme treated with methyrmaeneMiinT i.ulido yields 
.punoljl methyl Intone, which gives the required compound on 

brommation. 111 * • # * • 

(2) Ethyl emehomn^te when eonflensAl with ethyl acetate injhq, 
. presence o£ sodium cthoxide yields ethyUpunoloylaoefeitef 

the biomo-detivativo of wUcli cues the bromo-ketone on 
hydrolysis. 115 # • • 


N 



ON 


•n« 


COjEt 


N . 

• • /,/X 

y 

CO.ni, , / COC’lljBr 

• • / 

. N N . 

\/ • • . / • 

;’J V 1 

CO CII.J Cl) .Bt . CO (JIlBrCO.tt 


On condensing ipnnoyl w-bromomekrt} 1 ketone with W>““r> un_ 
secondary amines, aminoketoucs are obtained of the general foimu* 
O.dl.iN .CO*.C’H..NRR i, which yield ammo-alcohols of the goueral 
fAmfla C , ,H„N.C'lI(Oli).0lI..NBt{, on, redu.ti.pi. 11 * Tha close 

• * i 

m 1{ F Howard and O. Chick, C»!m and l)rlj,j , 1017, 89, ClU , J , u 

m “ KuuLnn, H l*e,er and M. J&nkier, •*«-., 1 »U, 45 , * 190 ; A. W- 

... Z», *.»»■ m 

^ -* «* 

P. Rabo, R. Pasternack uim! K. Kiudler, Ber., IU 17 , 00 , U 4 
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structural resemblance to quinine of sufyptances f synthesised 1 by these 
methods is shown by the formulae pven below — t . * 

f N 


MeO' 


/-■}\ ' 

ch, ch, ch bum, 

,/\/ " I II 

cji(Oii) on ch- Ort . 

\n/ • 

Quinine 

N Oil 

/X ' I \. 

* I (MI > CH, « 

\/ II 

CH(OII)CH.» CHo CH- 

\ L/ 

( N 

a.-G -Me th ox y ( 1 11 1 11 ol j >i pe i i ch n < >< ‘ t h y 1 alcohol. 


MeO' 


Ic is interesting to note that the whole series of anunoulcoh 6 Is, 
prepared in this way, wore highly toxic to ’iifusoiia, paramoecia, etc., 
but only slightly so to until. N 


liMJCOCIDKS. 

Little work on the naturilly-oo< urring glucosides has h ( een puoiisnctt 
during the period under review, but several papers on the preparation 
of synthetic glucosides have appeared. The fact that tlic natural 
glucosides.aro usually more active physiologically than their hydrolytic 
products had led to eyquny as to whether, conversely, glucosides of 
enhanced physiological activity can be prepared from medicinal 
Bubstances. The smarting ‘material for such syntheses is acetobromo- 
glucose, for which an improved method of preparation has been 
described . 117 The general nun hod employed has been the condensation 
this substance with a compound containing a reacti\c hydrogen 
atom, for example an alcohol, phenol, carboxylic acid, or inline, in the 
presence of alkali, and subsequent removal of the acetyl-groups from 
the condensation product by hydrolysis. 'In tnis way morphine- 
gluooside , 118 diftydroeupreine-glucpside* 11 * and cephaeline-glucoside 110 
iiav>> been prepared, but they do not appear to have any advantages 

/■ 

E. Fischer, Ber , 1910, 49, 584. 
ll « C. Mannich, AmuiUn, 1912, 394,\223 ; J. } 1912, 1199. 

1X9 P. Karrer, Ber., 1910, 49, 1044.- 

1W P. Karror, Ber., 1910, 49, 2057; J ., 1916, 1177. 
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oVecthe jfarent compounds. J^urine-glueosides, 1 * 1 such uatheophylline- 
glucoside, are obtain^ similarly*; they ^uv claimed to bo more soluble, 
less j^oisonoiis, ayut mo^ea palatable than the parent substances, but it 
*does»not yppedr that their physiological a^tmty is enhanced. Con- 
densation product's of aeetobromoirlue^se with 2-phcn\ lqiiinolme-4- 
carboxylic acid (atoplianj filial salicylic aeafl ha\e also beesi obtained, 

* but so far it has nftt been possible to remove the uccj\l gioups from the 
resulting* acn^ylglueosufes wjtliout effect mg furt her •cleavage. M * 

By modifying the*met1iAd so fliat tin* comhuisat ion is ejected by 
means of quinoline in the placf* of alkali, it lias been po^Mbh'.to isolate 
both'the a- and /f-fqyms of phenyl- ajid mejit hyl-g^ucosules, and t* 
prepare •resoreinyi t -/i-glueosid(‘ in* a greatlv *impro\ed \ ield 115 Mtfre- 
ove/, the syntheses of d- and / niamh'hmit iih f -glueoside>* \vhich*are 
identical wit 1 1 sambunigim and a li\diol\t*e product of amxgdalm 
respectively.have been elleef’ed bva suitable adapt at ion id t In* met hod. 1 * 4 
In many natural glucosules, llm “L'lmmsc-r t^-idne* is nMaehed fo the 
*remamdei of the'nmlecule 'through * sulphur atom, for^ instance in tfie , 
case of sinigiin, the L r lueyside <>f mustaid seeds* r l his lends mteiest to 
recent work on the synthesis *»f glm ovules of this t\pe. Kt hylthicf- 
glucosid(^(lI) may be* prepared from gbfense-et liylmen a pt al (I)Tthc 
*c5ndeiftation product oi glucose and ineic.i j»tnn, 1 » v treatment with 
one moleeuh; of mereuiie chloride. 1 * 5 

•SKt 

CHjOIt •(( 111 ‘ Olf)i ’ (’ll t lKd’ 1 .- - 
ttKt 

. (If * 


CH 2 -OH*CU(OlI)-CH Clf((Jlt) ('il(()H)-CH-sT:t -i.KtS ilg(l+HCl 

( 11 ) * • 

a • • 

Another interesting preparation is that of a disaerlumde jn which 
the sulphur atfmi links together two gluetyft - leudues. This substance, 
termed thioiaotrehalose, is formed by the action of acetobromotilucoH^" 
on potassium sulphitfc, and subsequent removal of the acetyl groflps. 
Selejjoi^btrelialose can be prepared in a Mimhjr mamiejV** • 

151 E Fischer and It. Ilelferich, Ber^iW t, 47, 1*0 , ./ , Mil h 247. Farbenfabr. 
TOrm F. Bayer and Co , Ger Pat 2*y00« (*>ld) , , 1915, 036 * • 

,K P. Karrcr, Ber., 1917, 50, S 33 % # *, 

in E. Fischer and L von Mechel, jbiik, 1916, 49^ 2K13 ; ./ , 1917, 303 ; 
E. Fischej* and M. Bergmann fibid , 1917, 60, 711 • 

,M A. # Fi»cher and M. Bergmann, i bid , 1 0-m ■ J , 1917, 12H8. 

»* W. Schneider and J Sepp, ibid , 1»16,^9, 2054 
156 W. Schneider and F. \Vrede, ibid., 1917, 50, 793 
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Chrysar^mn. 

: ' v 

JJommoiciul chrysarobin, which is pscd in* tlie treatment of various, 
skin diseases, is a uiixtuie of derivatives*. of anthracene ‘m varying 
proportions. The separation <% the constituents is difficult, and the 
processes employed are liable to effect dulnues m the substances. It 
is therefore not surprising that different investigates give different* 
accounts of its composition. , c 

F. Tulin an/1 11. W. B. Clewer 127 isolated from three samples of 
commercial chrysarobin, , ‘ « 

' «■ ■ ' . 0 ( 011 ) • 

clirysophai'iolantliranoi (liOJCc.Ha^ | x ChH>Me(0II) 2G — 60/ 

' ' \CH— / 


chrysophanol (chryso- 
phanic acid) ‘ 


c ° 

(1I0)C„1I< ' >ColhMe(OIl) 

, * ^ GCK 


about 5/ 


dehydroemodin- ,0 

afithranol mono- (IIE)(Me())G\,lI< | >0 \C\,H.>Me(0H) L3-fl% 

methyl ether ... ’ 


emodinanthianol 
monomethyl ether 


C(011K 

(iio)(MoO)C„ii.< | ;o,.rijMo(Oir; 

7 Oil— 7 


small 

amount 


awd emoihn mono- 
methyl ether 


(IIO)(McO)C,ilI,.< / X C„HjMc(OH) 
X U0 7 


about 2% 


In some .samples ararobinol and emodm were also found. 1 
DehycL r oemodinanthraip)l mcnomethyl ether, which formed so large a 
proportion of tli£ material, was a new compound to which the formula 
given above was attributed. Un heating with, hydnodic acid it gave 
emodmantiiranol, whilst chromic acid oxidised it to emodin monomethyl 
ether. The substance 1ms since been isolated from commercial 
chrysarobin by R. Eder 128 employing two different methods. By one, 
commercial chrysarobin was oxidised by air in alkaline solution, and 
gave 18 / G ' of this constituent, together with chrysophanol (2^ %) and 
emodin monomethylethcr (10%), the latter two having been formed 
from the corresponding anthranois ,J)y oxidation; 0-2% of emodin 
was also found to be present. 

By the second method, connjiereial chrysarobin was acetylated or 
benzoylated to prevent oxidation of its constituents during the 

* • ' 

Chem. Soc. Truns. y 1912, l6l, 290- ; J. t 1912, 253. 

Arch. Phann. 1915 253 1 ; 1916, 254 , 1 ; J. y 1915, 681 1917, 1027. 
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serration, and was* thus found to contain ehrysophanolailthranol, 
emodin iflonoinethyi ether, ilehylropmodinunthranol monomethyl 
ethef, and (or.etnodinanthianol). By this method ftder was 

unable to detect chry^oph^nol, chrysarobol, or .uarohituH. 

0. Hesse 12 " .wift} unable to isolate deh\dm<>modiiunthranol mono- 

§ * 

methylether from eommy*ri^l elm sarohim* prohahh owm^ to lus use 
of an unsuitable Aiethod by which it was cliumn d [o emudmant hranol, 
but foiled the following constituents m three samplus*: 


Chrvsophanolant Iptayol 

2* 

3d 

Chrysophanol 

U 


Emodin, ... . . .... ’. . * . 

• * 0- 

1 

Emodin monomethylether 

(i— 

!> 

Emodin anthranol ... # . 

19 - 

25 

Emodinanthrano^monomethyl ethci 

* 20 

29 

Chrys.irobol 

' • • 

A 

• • 

17 


* A synthetic product, t .8-dihydfoxyantlnaiiol, is stated to huvt* a* 
much more energetic action upon the skin than its. lower homologue, 
chrysophanolanthranol, uia! lfas been introduced into medicine muter 
the nai^e “ cignolin.” 130 • 


• The Pungent Principles of Mincer.* 

m It has bi'cn*found 131 that the pungent ]nni("iplc of einm'i- 1 gingerol ” 
— (1)— -is tucondensation pioduct of n-hept aldehyde and lower aliphatic 
aldehyckes with i-hydroxy-li-methoxypheft) let hyl methyl ketone, which 
is called “ in micro no * (l k). • , * • • * • 

o , • • 

C'H.. (JHyC'O CH(Offl LCI1J„-C11 , * Oil* Oil, COile 


'OMc 


bile 


OK* 


OH 


II. 


The letter substance, which also has pungent properties, has* been’ 
prepared synthetically by two methods 1 "-’ frhich ar/ described in the 
contemporary Annual Report p4 the Chemical Society. It may be 

. * • 

Annalen, 1917,4 1 3, 350 ; «/., 1917, 234. * # 

,JU 1*. G. Unuu, Dermatol. Wochemchr.^ASb JO, No 0-8; S , 1917, 505. 

,J1 t Lapworth, (Mrs.) If. K. Pearaon, ,and A Royle, Chem. Hoc. Trant 
1917* 111, 777; J., 1917, 1002. J 

1 T, 11)02 1 A. 


>« H. Nomura, ibul., 769; J., 1917 
%bid., 790 ; J , 1917, 10Q3.' 


Lapvroftfc and F. II. Wykea 




noted that “ gingerol ” has also been isolated— in Lhe form of Jts metfeyp 
ether— from grains of paradisq. lit i 


Animal Products a^d Allied Compounds. ' • 

‘ * e 

Pituitary gland. -All the therapeuticallyruSud extracts of the posterior 
lobe of the hypophnis cerebri are found to contain secondary albumoses 
and possibly polypeptides, which account dully 'for the biVirePand the 
Pauly reav.tion^, and for the huvo-rotatory power of these extracts. 
“ Hypoplrysin ” is not a solution of the isolated active substances of„ 
the pituitary gland, but a mixture of albumoses f.nd possibly polypep- 
tides with Varying and unknown amounts of active and inactive 
COnStit uents'of the gland. 1,4 ’ ^ * 

Thgroul gland. ‘Some further particulars of t lit* isolation, chemical 
properties, and 'physiological action o/ Hie active constituent of the 
thyroid gland* are* giveil. This ‘substance, which was thought 
previously 1,6 to ( be a di-iododihydfoxymdole, is now found to contain 
65 % of iodine and to have a probable molecular weight 586 ; it causes 
hyperthyroidism when giyen in excessive doses 13fl 

Suprarenal gland. Tlie discovery of the const itution' of adrenaline, 
and latfr, Barger and D.'de’s woik on the relation between chemical 
constitution a»d physiological action of the phenylalkylamries, has led 
to^the preparation of alkylammfs substituted by nuclei other than 
benzene. Their workpind also t,hat on tin* glvoxalinealkylammes link 
been reviewed recently,'* 7 whilst hew work on aromatic alkylamines 
h^s been canned out with deii;'ati\es of hydnndune and naphthalene. 

2-Amin6-2-meth\ lh v/lrintlene “(I) '\m is {mind to* h/ive a greater effect 
in raising the blo<fvi- pressure than yi-hydroxy-^-phenylethylamine, and 
its isomerid^s II, 111, ijnd IV were prepared for comparison. 


CH> 

/V\ 


s CMc Nila 


diu 

\ (I) 



, CHCHcNH, 


(ID 


133 E. K. Nelson, Amer. ChemfSoe , 1017, 39 , 1406 ; J, 1917,* 1063. 
> 3 < J. J. Abel and Af C. Pane offs, Proc. Nat. At ad. Sri , 1917, 3, 507. . 
m E 0! Kendall*, J. Atner. Me\ .twee., 1915, 64 , 2012. 

*«• K. C. Kendall,^. Biol. Chem , V 1917, 29 , 29 

1,7 F. L. Pyman, Chem. Soc. Trans . , 1917, 111, 1103. 
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CH, i 

"X* 

;cij-nh> 

/ » 

# % 

.CHMe 

(III) *• . 

CH* 

X’tteMI, 


IHX 


* cli, 
(V) 


CH, 

! 8 j x CII CII,*Nlf> 

\A 7 

. CH, 

• * • 

• (IV) 

('tlj-CH. NIfj 


‘ t)ll 

(•VI) 


These proved to have a ^similar action m a qualitative sense, but 
II was much weaker than I. j’Wc introduction of a plfhnolic Indroxyl 
^group into T, giving the substance V, was^mt decom famed by an increase 
in yhysiolomeal action. 13 ’' * 

4-}Iydroxy-l-/^amino(*tli\ 1 naphthalene (VI), prepared for comparison 
with ^-hydroxy-/3-phenylet hylamine, pioved tg be only slightly active. l ^* 
# VitawSbxes. -r'Tlie fact that nieotinie. acid (pvi idine-2-carboxylic. acid) 
*is frequently encountered m the search for Vita mines has led R. It. 
Williams 110 investigate t he antineuritir pro pei tit’s of iiumy derivatives^ 
of pyridine. )lost of them proved fo be jrumtive but t he *vanety*of 
a?hydroxy pyridine which eiystalli-es ij } needles l^ad a curative action. 
The sanqe author and A Smdell 14 l *clam* also that adenine acquires 
antin(*uritic properties whyn Iieated jvith »sodmni ctliqxide.* A. Hardejti 
and S. S. Zilva, 142 3*o\Vever, # h&vobeen unable ^o confirm thf* curative 
properties of either a-hydroxypyridme or adenine, ,t n“ated as described 
by these authors. 


Essential i>ns. 

» 

A useful review of the manufacturing operations employed in the 

production of natural and synthetic perfumes has been given, 144 »and 

j . * , • • 

» * * 

1,8 J. v. Braun, O. Kruber an A E Du^ziger, Ber^ f $10, 49, 26^2 ; J. v. Braun 
and Z Koehler, iW , 1917, 50, 56; J \ # Bgsun and E Dauzim^r^iid , 286; J 
1917,234. * 

139 A Windaua and I) Bernthsen-Buehn^-, xbi< i , 1120.® # 

110 J. Biol. Chem , 1916, 2ft, 437 ; J , 1910, 942 , 

141 ItHil , 1916, 20, 431 , J., 1916, 1130 / * 

145 Btochem J , 1917, 11, 172; J., HU7, *003 
l4a *Ferf. and Extent. Oil*Rec., 1917, 8, 116. 
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a description of the lesser known constituents of essential oils, suci*as 
myrcene, cuminol, and methyl nonyl, ketone, hps been published. 144 
The relation between odour and chemical consti/ution has bep n discussed 
generally by H. J. PrinH,| 46 and as applied to aldehydes by £. G. 
Radcliffe. 140 The last paper deals with aliphatic aldehydes, which are 
also the subject of anothei. article, 147 whilst, an account of aromatic 
aldehydes and ketones employed in perfumery has .also appeared. 148 
The odours of benzyl ])henylethyl, phenylpropyl, an<l c^nnamyl 
alcohols, gpraniol and citronellol, together with* thqse of their formates, 
act-tates, propionates. butyrates, and valerates have been describe^ and 
compared, 14 * whilst the processes of tlie manufacture of lonone from 
eitrnl have been invest 'unit *d. r, ° The recent syntheses of fei.chone, 
fcnckene, and santene are hnelly described in tin* contemporary Aniiual 
Report of the ('hciniicul Society for 1917. Little new inhumation on 
the use of essentj.il oils and allied products to medicine is forthcoming, 
but it may be note* 1 that mojhylh •ptdnonc appears to be a better 
preventative of lice than amsol, nl aji aqueous solution of thymol is an 
ctlicient dentifrice, 1 6 - wlr.lst essenn* of cinnamon is a valuable prophy- 
lactic in measles and German measles. 15 * The standards for essential 
oils r.i tin* new United States Pharmacopoeia -have been critically 
examined. 1 '' 1 , , 1 

r s 

114 Perf ft ad i:\unf Oil Pee , 1917, 8, 72 
Lind , 222, J , 1917, 912 

>"> I bul , I >5 4 

. J 1)1(1 , es c 

• L Cf Kiuhdille, ilul . 210, #72„29S 

141 II J l'rms and S Srhwir/, ihtiL, 1910, 7, 09 t 
11 i bid ;'9H9 , J , 1917, 100 

Jlnd ’295. - 

lr>i Mi^ H F Ooodnch, Bnt Med 11 Apnl, 1917, 179. 

1S3 W D Drummond, ibid , 9 June, 1917, 701 
" ,i4 Perf. tnd Extent. Oik Jiee , 1916,7, 296 
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PI10T0(iKAPIIIC*».M,VTEi:iALs A*N1) PROCESSES. 

Uy B ) V. Stork, M.Sr 
^ ('Wxikd, Ilf onl Ltd. 

* •Apar^from work on the production and perfecting of a safisf.ictory^ 
colour cinematograph process, it i*s probfible Jhat the tlnef photographic 
cfforJ»in the past eighteen months has Been towards the nnpro\ client 
of /Methods partiuilailv adapted to problem,} of tin* war Kxactly 
wliat has been accomplished m t h i ^ direction is not yet disclosed to 
the general public, although soiju* indications have been given ui the 
form of special photogiaphs Midi asNho'Sb , diown af the fa it exhibitityi 
of ^ie Ro\nl l’hotngraphie So< lety. * 

On the whole the general manufacturing conditions have hecij 
getting gradually mote and moie difliciilt, altlipugh m mhiip dimMon* 
there hag been* an easement. Bromides, ‘which readied a maximum 
•price of about *2.V per lb in 1916, have settle down again t<f about 
bs. per lb., wjnle silver, which reached a record prfee of jmt (wer U Gd., 
per oz. troy, has diopped again to sortiew hat. neai er it> nortnal pinS*. 
ttolH ehloiide on tin 1 otliei hand has increased in prn e by about Lin '. 

• (Tclatm and fill kinds of p.iper ha\ e been getting steadily s<ai<er and 

dearer, tftid sowing to t Jiei r ow*n particular < ii ( iinistances tlj* yianufac; 
turers have found dithvultV* m tabling* th^ir former ft andard. 
The condition of the glass mafket has (omjjelled manuiai turvii to make 
use of renovated negate e glass The general* e licet rtf the entry of the 
United States into the war is not* yet fully evident, but it appears 
highly probable that supplies of some of the raw materials whll he still 
more restricted. * * 1 

The general position on some smaller though essential points *has 
improved greatly In addition to metol substitutes^ metol itself inflow 
boin^ produced, in tlnj country as w ell as /j-aftyinophenol, w hich latter 
is also being made in Camufa ; in. Austral u u Ae manufacture of pyio- 
gallic acid and amidol has been uhdfertaken by a department of the 
government. The position in enemy countries [s not Know n with 
certainty, but the patented process of Pape 2 tp resuscitate old developers 

• , 4 * * ' 

t 

Board of Trade J. y Aug. 31, 1916; t/., Alft, U-14. 

Ger. Pat. 205236, 1916 * J. 1917 238. 
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by the .addition of alkali is suggestive. Scheripg 3 improves hartal 
coated papers by a further coating of albumen, and Luppo-Cramor 4 
makes the suggestion to improve packing papers f>y impregnation with 
manganese djoxide. 1 ^ 

The production of sensitising dVes to redact those in general use 
before the} war has been suc^e.-* dully accomplished by W. J. Pope , 5 * * * * 
under whose direction are now being made /o'r Ilford^Limited, sensitol 
red and green (Qefnian pinacyanol and pinavg;dol) aftd a new sensi- 
tiser, sensitol violet, in addition to yry thrombi and a number of dyes 
u&ed for making photographic light filter^. ■ These are being used both 
in this country and in the United States.*’ 

N,i :<;atiy k I * k o ( : i :ss 1 ;s . 

There is little of actual progress to ‘record in negative processes. 
The atiempt to increase the ePediU: speed ot X-ray plates is being 
'mftde in several directions but no serious advance can as yet be reported. 
Haber' increases X ray sf#eed by the use of ty'o intensifying screens, 
ohc in front ot the film, veiy transparent to' X-rays, and one behind the 
film i'ess transparent ; Edwards' for the same [impose pmposes 4 to coat 
celluloid film on both sides with emulsion. P.iris and Picard" havd 
extended their patent wuh respect to phosphorescent substances to 
include the' use ot phosjihorescent va nr sulphide as a suhstralum screen, 
a film of gelatinous alumina being precipitated on the sulphide to 
prevent contact with the sensitive pouting. 

La Ivouge’-y 10 has patented the pioduaion ot a spec i;d Negative 
paper by Hgn-temperatm e .calender’ ng and pressure and Hudson 11 the 
process of using an ordinary white paper or uid foi negative pin poses, 
prints being obtained by reflected liglit. Sosna raid Jfiodebach 1 - havo 
extended thbir list of dyes used to pr« went dark-room fog, Xc., to include 
phonolphth.dein, which tums redin alkaline developers — a process very 
similar in principle, to the old method of using a dye in the developer. 

3 Ger. Put 295502, 1012 , ,J , 1917, 90(5. 

s Phot. hid , 1910, Jlott I A,‘Z any etc Chon., 1917, Ref <23 ; J 1917,305. ' 

r ’ J, 1917, 103. ^ 

« Phot 1917, U9-122 

' 7 Rug. Put. 17092, 1915 , J , 1917, 103. 

Eng Put 1 11913, 191C* , 1918, 75 a. 

^ Addition to Kr Pat 177173, J , 1910, 1131. 

w Eng Put 10M93, 1910; J , 1917,' 1029. 

Eng. Pat 1 45 1 1 , 19«5 ; J , 1910, 1210 
Qer. Pat. 292723, 1915; J., 1910, 1083. 



PHOTOGRAPHIC “MATERIALS AND PROCESSES. 


4*7 


. . fyvefal of the processes of manipulation have received considerable 
attention. e Crabtree , u of tho*Kodak Research Lahoratoi v* has a paper 
on development at* high temperature sifch as are fi eluent iu#trnpie;il 

* countries. Tim chief hurdeniugiagents aie formalin, alum, and ehmino 
alum, which may be employed before, dunrtg, or after development , 
the method reebmmended is to use a /» .fimyopheiml do\ eloper, which 
causes very little swelling of- the gelatin, 'followed In a plain fixing 
bath, a chrome' dum ligmg bath, or a foimahn living l # »ath a* cording to 

# the temperature In timexpei uncut s !l."> F (:;,*> T) "was taken as the 
maximum which need be considered. An lnteiestnig j^i‘t h« >< f of using 

twjffeolutiou developer is given, by Xoith, l! who tieats the plate fir^t 
with the solution of ledmer and then vfith'tht* alUal * a method whufl 
hasjJie effect under suitable umditioio of restiaimng tin' denser [>aits 
of image and allowing full development of the Might times. 
^-Phenylenediamino or tpunol with amniomum < liloi ide 1 '■ is i eeom mended 
as dc\ eloper when fineness of grim is denned, tin* digflt solvent action 
c>f these substances on the sjlvei .salt as noting in tnis ddeition . Koch 
an j du Prel, 14 however, attribute tile etl'n t to a development, of pjrt* 
only of the silver bromide granule. IPewstet 17 patents tin* in* of the 
same developer, combined with nitrite, f<n dev elopment of a wide lamfe 
of exposure? , both substances wen* of course known already us* pre- 
ventives of reversal when present in the 1dm d iring exposure* t 

Ross, 18 fo 1 the prediction of stellai images, recommends the use of a 
• [uinol and alkali hydioxide de\eh>] or as giving clean eul* images, a* 
jTTcV'tiee in agiecnient with that of mmc-*, vvoikers In this con- 
nection some oxpeiiments of ( , ampV*lI ,# jmd Tumor ai e interesting. 
Tho fonder, by measurement s' of spectrogianis, obtained ^mailer readings 
for the separation of pur-t'of b;ies tlian wei<» given bv Rowdaud’s tallies. 
The latter got a similar c fleet, m crossed images of a # rescan when the 
lines approached vvitlnn a certain limiting df-Jtaiue and suggests some 
mutual effect between the images, *il would he Viterestmg^o know to 
what extent tjiis effe< t could be explained bv disturbance of the mas- 
centres of slightly separated images by icamn of 4he oveflappmg o 

13 Communication No. 02 from Eastman Kodak Research laboratory ii •) 

1917^ 555-559; J, 1918. 21a , * .* 

14 Photography , 1917/3-4. > t * 

u Lumiere and Seyewetz, Phot. Kr^rr. Phot J* Amrr , 1910,4-00. 

18 Phys Ze\is , 1910, 530-540. / <n A bt*, 1917, 33 w 

17 Eng Pat., 9331, 1915, .7, 1910, 907 ,, 

19 Communication No. 47 from Eastmad Kodak Research Laboratory. B 
1917,629. 

19 Lick Observ Pull. [No 281], 1910, 28-29 Sci Ah* , 1917, 19. 

*> Roy. Astronom Soc. M. N. 77, 19^7, 519-521. Sci. Ah* , 1917, 390 
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the ffipgcs between them, and also whether an ^actual slight displace- 
ment of the lines towards one another is produced in the drying of the 
plates Yy r&ison of the hardeningVjf t^ie film between the lines as com- 
pared with (baton either side. « ' l , , ^ * 

Hochstetter 21 has patented a combined fievoiopiqg and fixing bath 
which contains thiosulphate furl glycerin, with citrate apparently as 
rostrainer. c ( * 

The general ipidstion of fixing and washing* has been ^examined by 
Elsden~ J and Warwick. M The former detfcipyiued the rate 0 / removal. 
o£ thiosurphatoffrom a gelatin film by .^ucfessive* washings and found 
no evidebee of adsorption. The arUial time necessary for complete 
removal will of course dhpend Upon the amount 'of thiosulphate present 
but chiefly upon the rate at which equilibrium is attained between the 
film and tin* washing wa^er, this being a function of the nature of* the 
gelatin film and temperature Warwick found the same general rule to 
apply and examined also the behaviour of papers, where the absorbent 
base complicates the problem, Mid the method of washing in running^ 
waiter. In a father paper WarwiMv-’ 1 considers the rate of removal of 
tho silver salt by thiosulphate,, the normal hvv being again followed 
Idle rate is dependent oij the strength of tlie hypo solution, a maximum 
being reached at about 40 /'’and a zem rate at 'saturation pofnt. lie 
used a» silver sul phi< le *tni t method for estimating the quantity of 4 
silver. ills .general 4 conclusion afe to the correctness of tho advice 
usually given to fix for t\yiee as lung as is required to “clear” the film 
is combated by the Kditor of the Photographic Journal of America} p 
who found that thorough \ytshing Completely removed all the silver 
from plates taken from the fixing bath fmmedi^tely all tifi'hiclity had 
(\isappeafe(f. < ’ 4 • ‘ 1 / ( 

Weinhandler and Sunpsoiy" patent a method of destroying thiosul- 
phate and salts of weak' 'sulphur acids by means of hypochlorite 
produced tfy the electrolysis of sodium chloride solution containing 
prints or negative's. • . t 

■j. Bain bri'dge-’ 7 recommends tlio* permanganate test as the most delicate 
for thiosulphate, an indication being given by degradation of tint even 
at aVlilution of 1 in 15,000,000 ; tho mercurous nitrate test is more 
affected by common impufities and indicates onlymp to in 2,000,1)00. 

* 8 ‘ US Tat **.0)142, IMG; , lt>17; 10»J.‘ t 

( Phot. J ,J917, 00-04 , J , 1017, 35 i. 

33 From American Photography Jh J , 1017, 2014 ; J , 1917, 000. 

• '- 14 From American Photography , 1017 B . J., 1917, 017 -020; J., 1918, 39a. 

83 Phot. J.'Atuer, 1917, 171-‘l72. \ 

8fi U S. Fat. 1224984/1917 ; «/., ull7/6G9. 

87 Photography, 1917, 81. 
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*zf considerable amount of discussion has eentrod round tjio properties 
of various deducing Mentions, a desiderotjim being a reducer having an 
( effec^propo»tioijjd to the«dcpth ofumage. Huso and Niet/,‘ JS fallowing 
up a «ug^*}sti<Jif of Deck,-'' examined the effect of combined jarmltn- 
ganato and persulphate, ami aho that of ^hypochlorite,^ both roducors 
being nearly proportional^ Heohor anft \\ jtiteiMein 51 havtf examined 
the action of iodii»e both alone and combined with thiourea and with 
cyanide } thuy give al|l>.i geoeinl <. las-uficatiou of* # £he best known 
'reducers. (Treen.il ,J p\antmcd mi*tui es nf thiosulphate and persulphate, 
whiel^are mini) steadiei yi aettrm than pm -odphate aloifl*. dear™ caHa 
atteiftion to the piesemng aetioiVof potassium hroiyide, manna, antj* 
glucose ton fcrrii^’anide solutuftis Smith * 5 leeommeud* ammouio- 
coppSr sulphate in place of ferneyannh; now vhat the latter i^ so 
expensive. * # 

A paper by Crabtree ’’ describes the \anatmn of flash powders with 
their composition, both as to t!*e # myt,d and Uie oxylwr used, with the 
►fineness of division of the metal and witli tin* arrangement wlien lin*i. » 
A fhixture containing sodium oxalate, red # pliospln*us, a metallic * 
powder such as magnesium j>r ;> mixture of magnesium and aluminum^ 
and a substance such ;y> stiontium mtrate, # is by him foy the 

Eastmiuf Kod.tfc Co. 

Wedekind ’ 7 has patent(*d the Use of ,m<;tals sin h as zirconium, 
thorium, anfl titanium, mixed with their nitrates or ehkfiat^s, fyr thq, 
production of smokeless and odourless lladi-]»owdris. * • 

<>owthei^ s has examined the ehemnal reactions involved in the 
chromii^n mtensitication process first aug^ted by Eder and afterwards , 
modified and expanded by # Piper ami Caancgie m JVith Eder’s 

original formula m whftch a Ip^Jlie.* pioport ufti ui acid is usefl than in 
any of the modifications suggested and wlpch to only slight 

intensification, there does not appear to lie Hn^ chrommig compound 
attached to the bleached image. In the case of the other threy formula 
given by Piper and Carnegie, where # fhe Intensification obtained 


38 J. Fran film Inst , 1910, 532-533 B >J , IlUii, 5M) 582 , ./ . 1910. 1180.* 

, mio, 391 - 392 . 

80 B J, 1917, *1 13. # % 

51 Z. t cuts. Phot , 1917, 1-10; J , U )A. 

33 Photography, 1917, 205. 

" Phot. J , 1910, 184. 

** B. J., 1910, 574 
“ 1917, 29-32 

« CT S. Tat. 1240027, 1917 , J , 1917, 1 1 Vj! 

*7 Ger. Pat. 293998, 1914; J., 19lG,*llSf?. # 

* J., 1916 , 817 . 
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increase as the proportion of acid is reduced, tli^ amount of* attached . 
chroniium also increases ; in the extreme case this appears tg he partly 
chromiuti hydroxide and partly eftromium trioxiue, ‘the latter impart- 
ing a brown ^colour, and in the other cases only the hycVgxide. * ' 

tf 

' * 4 

Positive Processes. 

The supply ofplutinum is still too limited for it fo*be available for 
photographic purposes General Thayer 3 ' 1 is ,sr»id to hafe discovered 
a considerable f^mroe of it in the Adirondack*, but that has not yet 
materialised. The Platinotype Company have introduced “ PaeMadio^ 
typo ” in which pfdl^liuiu is used to give effects rory similar to those of 
platinum, alid the use of palladium as atoning agent for collodion paper 
facilitated by a bath ' which* contains ammonium chloride, sodium 
glycollato, and sucl’inic acid and does not require a special fixing bath, 
has been recommended by Valenta. 11 ’ The y latter has also investigated 
the properties of sabs of diglyqjllatftferAe acid 11 from which an excellent 
blue printing paper can be obtained, but bf poor keeping qualities/ 
Valenta 12 also draws attention to the fact thaj Sulzberger’s patenf on 
flio use of ferrgeyanide (mentioned in the Ust report) was forestalled by 
Fox 1 Talbot in 1839 and that the process was. mentiqnod in Eder’s 
Handbpch. 4 r * ‘ 

Strasser 43 has worked but' a toning method with the use of Schlippe’s 
'salt Scaring 11 has improved f his original selenium toning bath. 
Nictz and lluse‘ ,r ’ have worked out in some detail the 'possibilities pf 
obtaining sepia ton* by the Usq of strongly restrained* developers. 
Very few papers give good tones by ibis process ; the best^ results are 
6btaine(f f by a cliloro-quinol vesper cojitainijig bromide and meta- 
bisulpliito and necessitating an increase ‘erf exposure of from 75 to 100 
times that required 'by normal developers. , 

Spitzer and WilheliA‘ r> have patqpted a combined toning and fixing 
bath containing tollurqus or telluric acid or their salts along with 
^thiosulphate. , 1 « 

Two patents for transfer processes have been brought! out, one by 

« * i 

Phot J. A met ., 1917, 48C. 

40 From Phot. Korr. B. 1917, 80 

41 From Phqf\iZorr. B. «/.,'l917, 7p. 1 

" 42 From Phot. Korr. B. J .) 1917, 81 ; An A. Hop , 1, 302 
• 41 Phot. Rlndich , 1940, 33-35. Chem. Zeit., 1910, Rep. 304; J. y 1916, 1035. 

44 Ger. Pat. 290009, * 1914 ; J., 1917* 6lb. 

44 Commumcfttion No. 53 fOom Kastman Kodak Research Laboratory i 2?, J ., 
1917, 497-499 ° J., 19} 8, 21a. » \ ( 

46 Ger. Pat. 292352, 1914; J. t 1910, 1083. 
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Plif 47 for film in which coconut oil soapistho chief stripping agent, and 
one by Kefctand Middleton 4 * foi*paj^r, using parafiin wax*.. A transfero- 
typ^bromiale ppper on similar Hues has been introduced by the Kodak 

Co. • . • , » 

In process and Allied work, Bull, Sinitli^and Turner*'* ha\;o a paper 
on some of the intricacies $>t jlie half-tone process, Fishen<H*n v ' on the 
photographic en^avmg of rollers for intaglio printing, and Crabtree M 
on the ml vantage of u*mg fcitrie and oxalic a< ids »*spr< lively in the 
preparation of zinc and aTifinimuiTi plates for lithogiaphs lWiair* has 
patched the use of a lialf-tdne screen composed of small •lenticufkr 
grains, preferably coloured (see also ‘Knudsyn , # Awn Kep. 1, dO.ty. 
Rieder* obtains ;fn intaglio printing snif.ui*by forming a screen surface 
in ytchromatcd fish glue and getting a positive ftvcr th.it ill caoutchouc 
and alphalt ; Orans/ 1 for ease of uuie« turn, prints on emulsion coated 
on a serrated surface of $ie *tvjpe ot a Be\\ sum on cellulonl or 
celluloid on glass. * • * • • 

Meadway ,r> uses a mixture of n^ihthalene and a white metal, w'fth* 
ruftber as adhesive, as coating fora pioje< t ion ;• leen, wftile Bebbingtifii 
coats a support such as gl.us, gelatin, or waxed paper with a dull blufc- 
coloured solution and, projects on to that *ide, the audience facing the 
ether trifle. * ♦ , * * 

An interesting account is given by. Wurlmrg** ot.the work of Meissling 
on the use of dyes such as erythro^imvind auiamine as hard* jungttgepLi 
in the carbon •and gum pro* esses, an eth*( t \thnh is attnbuted to the 
formation *f formalin The eryj.h rosin prepai .ations are said to be 
quite e^ual to those contaiwpg biehromaA and to have better keeping 
qualities. 

Colour Brockssks and CiN^MAroqu/niY. 

* * • • 

Three-colour cinematograph methods have IhAjii produced in America. 

The Technicolor^ process, introduced by^a company funned to work 
* • 
o U S Pat .1181772, 1910 ; J , 1910, 755 * 

4S Kni» Pat 12091, 1P15 ; ./, 19H5, 10.15 
4y rtjot oY * 1917, 8 It, J , 191 7, 555 
5 %7?V, 1910, 431-433. • 

51 Communication t^>. 48 from Ka4m.ni Kml#* Re*i*arcli I.uOunitm-j ; T 
Franklin Inst , 1917, 0115-030 ; J , ltfr, 00.3 
« Eng Pat. 75 R), 1915; B J , MU0* tfli 
M Eng Pat 8357, 1914, J , 1910, 75 1 
m Eng Pat 100 10, 1915; J , 1910, 765 * 

» JC^S. Pat 1210154, 1917*; J , 1917, 103 # 

M Eng. Pat 104711,1910; B 1917, 

*7 Amato- Phot ographen^Z&u , 1917 ; U J., 1917, 90 ; J , 1917, 354. 
w B J , 1917, Colour.Sgpplementi 41 -43. 
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the Cdmstoek patents, is a two-colour ,'idditivcj method, the inmgfes 
being superposed on the screep. f l betaking apparatus is » single lens 
camera Vith a special form of gric^ mirror foivlivisioigof t|ic light^; the^ 
projection cnmora includeg as a registering device two iVf racking plates^ 
one in each beam, and pivoted on axes at right\mg]os. t The lTizma -’ 1 
process of the RanchromoUoii Co., based oij ^the patents of \\ old and 
Mayer and Kelly and Raleigh, uses four overlapping colour filters in 
the taking eanft;ra and m the projection eairtera has* t\y) mfiin filters 
each with smaller sections of adiifemmt co 1 d»T inserted an orange-red 
f/ith magenta Segments and a blue-green with blue segments. The full 
•details of tlie thyd pmces .^’ 0 are nc^'to hand but it would appear ft* 
have been ^brought out by«the Kastman Kodak (jo It uses a t*yo-colour 
single film positive, u.’th the.colowrs on opposite sides of the sanfWJilm. 
The printing is Join; from a colour selection negative with two 
alternating set^ of pntures, a de\ n e of, lenses and prisms projecting at 
the sume time; images of two consecutive pietmes one on either side of 
Itlie positive, each side of which is stained to prevent action of eithej 

Rglit on both Aims. *, * 

• A largo number of patents have* beep tajvcft out for various details in 
connection wild colour pioecsses. One of the most interesting is that 
of Szezepanik and llabneh " 1 for the bleaeh-out proee^v, apjAied for .in 
1913 < r particulars are, given of^ the' dyes and sensitisers used. 
, GarUgruV.er'^ covers'll stc'rcoscopic process in which the p;iM\s of pictures 
are in complementary coeloms. Henley 1, ‘ has a mi'thoci of stereo-cine 
matography, using two takmgaameras and two negative^ from which 
a single positive is obtained ; a special \1ew1ng apparatus is^ecpurecl 
. WilkifibonV ’ 1 ^ uues, ,,: * lvcs, M ’ «Hess f : ,; and - bo\^<w ith Kincmaeolor) al 
use variations of very sufiilar met Inals* t>f obt.iiviiiig and combining twe 
or three colours'in^.nntipg* The Brewster Film Co uses an adsorhen 
silver halide, formed by the action of e halogen ami a halide 
such as iodine in potassium iodide. Christensen 40 extend 
4 * « 
t,u B. J* } 1917, Co'our Supplemt 1 1 
w> , 1«U7, Colour' Supplement, IT* 10 

V Eng. Pat. 20390, 191(5 , B. <1 , 1910, Colour Supplement, O -4? 

M.Kng. l»nt. 100(59, 191(5; B . / , 1917, 251. 

63 Eng. Put 1015:17:1, 191f>‘; B J , 1917, 019. # 

M B J , 1 916, Colour Supplant nt, 2(5 l’j[ 

06 Kmc PafcT 103380, 191(5 ;,J , 19 L?, 0*5. ^ 

.66 US . r^ts. 11X89:19, 1910,* in. t 12 t711(5, 1917 ; J , 1910, 907, and 1918,40 a. 

67 u 8. Pat. 12252A0, 1917 , ,/.- 19*7, C‘^9. 
w U.S. Pat 1 2077)27, *1910 • J , 1917, 103. • 

a Eng. Fat! 100098, 1913; B 1917, 303 and 3(H U S Pat 121494*1,191/ 

u 1917 -103. * * 4 

”70 p r \> }V t 481149, 1910 ; J., 191 7, 04 Eng Pat. 103890, 1910 ; J ., 1917, 354. 
- ■ * ^ * * «» • 
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fit# method of taking advantage of variations in tlu* ]¥>rosify of a 
developed "film, to thg use of sp<*-ial tiling substances in the fixing bath. 
Thojrnton 71 # has 4 several patents in cunnection with the priding of 
positives,, im*irtding the use of *a plmlo-me^hanual pvinting film and 
special device^ for registering films in # printing. Slim rock - 77 has a 
method of staining in two colours at one liberation, a tikn with two 
sets of alternating pictures, one of winch set- ha- been bleached, is 
passed ^1 rough* a bat It containing a d\e sm li a- jlmduinine, which 
stains the bleached ipcttjri*s led, and feu cyanide utrate, w^ich stains 
the unbleached pictures blue-green. * # • 

9 In the making of multn olourM screens Jhei mau' # ! has a process yf 
wea\ ing coloured transparent tlfreads, SchlfU— tier 1 u-es n t -.mgle layer 
of j^rticles, eoaleseence being pmdnced bv exposure to a -olvent \ ayour, 
Kitsue 7, obtains very tine particles 1 >\ spraying a -ylution of a colloid 
into a hardening or coagujutiyg nipom, > <r , gelatin upo tormalin, and 
Tarlton ,<; gets a tw o-colour -< *c?n ,b\ a fu -t » oatiyg in ync < olonr of a 
single layer of particles, vo.it ing o\er tin-, with a stained l»i< hrom*it(% 
filfh, exposing through the back, and dcn^ping, \^huh leaves vthe* 
interstices tilled with tlfe .^mpd eoatuPg . 

Walker , 77 for the He-- he- (\n pmatnm .• inm a reflecting i^nrror 
^oatuj ^ith :»*dn limit* compound mu h a- eu-uie . t here is ay appreciable 
gain in the total amount of uv.11l.1bh> light < vmpm rd with the normal 
reflecting iflirror which cannot utilise mote than of) of* tly i l\yj com- 
ponent lights. * • # 

* Miss tir^enc, 7s Ilochstetter am H hern m , 73 and 'JYi\ ellr" have patented 
vanou^ methods of remoating i itiem.i* films, the two foimer by, 
mechanical means, tlfv lagt by me.iys <>f 4i hrnpier Jvcs"' 1 , pr otects tjie 
sensitive surface of.tlXi film U£ a famish <>f # gum damar, removed before 
development. Lovejoy, KJ f< n* the Hast m;«i Jxodal* Cft , uses a composite 
base, the parts of wlnuh are oppositely eleUnlied by fiction, ibus 


71 Eng Pats 5100, 1015 ; 8300, 1015, 1001.20, 1010 , •// ,/ , llflO, 587 , 
1910, 007. 

73 Eng Tift 11 1051*1017 ; J , TH7, 1200 
7 ' U*S Pat 1100718, 1010 ; J , 1010, 1035 
^ Ger. Pat. *9300 1^014; J. y 1910, l<is:i. 

75 U.S. Pat. 1200000, 1010 * J., liyf , 101. 

76 Eng. Pat 110003, 1017 ; ./ ., 1^>17, •U#0 

77 Eng. Pat. 110089, 1017; J., 1017, 1105. 

78 Eng. Pat. 14005, 1015; li J., 10J0.#01. 

P U.S. Pat. 1192424, 1010; 1010, OH. 

feng. Pat. 7050, 1015 ; ./, 1010, 751 / 

81 U.S. Pat. 1240344, 1917, J., 19*7, I«f if 
“ U.S. Pat. 1232702, 1917 ; J, 1017, 1065. 
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avoiding the dangers from this source in the handling of t sensitised 
films. I1anchat >u dries cinema filnM>y the pressure obtained by passing 
it through a oplupin of mercury. • *\ t f * 

‘ r , ' . # 


Tiikukk'i it a i. Am 


Kxpkki^mkm ai.. 


The slibjei t ot jtlfe nature, of the latent image has Myen approached 
from several standpoints (’hannon 81 gives f tin au ouftt di some 
experiments extending over a period of twenty yearly showing the etTect 
of time oh the latent image , loss ot # density and veil are the«chicf 
ejects, there was als«* soilie‘e\ idericc of ])hoto-retrogi ession in several 
of the expeiiments liomolka s ’ discusses the difference between ferri- 
eyanide and* reducing substances such as terrors anide, sulphite, and 
phenylglyt me m tlunr ellccN when plates containing tliem are exposed 
to lighj. There* is no \ isiblc action ui,tlfc <fne case and a blackening 
r in f the others, and llonmlk.t usiw; tln4 lesult to support the subbromide 
* an<J ])erbroini<le |( foi mation theory (See also a fuither paper by ( 
Crowlhei 8 " on the use dt substituted y-phenyleuediammes.) On Ahe 
other hand Pirfloa and Mervim, sr from' tlteir work on temperature 
coeflicients, conclude that thd formation of a latent image is not due to 
a. decomposition of the or ler AgCl Ag + Cl. * * 

Several interesting* 1 papeis on the propel ties ot gelatin and its 
Eolations have appeared. Moeller 1 ' 1 ' gives an account of some 
experiments showing the laminated stmctiue of jellies alid supposing 
the theory of the lilnillatcd |tnicttu’e of gelatin. Aiisz v,t has studied 
the viscosity of solutions of gelatin m a glwei ni-v ater mixture? and its 
variation *.vith temperatuip, euticoYiti atjoiu Me., He finds permanent 
loss of viscosity .jbeve 05 C, due to paltial hydrolysis Below this 
point the change cf Viscivdlv with temperature appeals to be dual. in 
nature ; th$ro is the change R educed merely by alteration of 
temperature such as is shou.n by all oidmary liquids, and the change 
produced My alteration of strueluic. The latter is, especially at low 
temperatures, much greater than the former, and occurs much more 
slow'iy. Theie is for any temperature above the settiVig point an 
equilibrium viscosity, which is, however, diminished at low temperaWires 

« «■ , ( 

< SJ l T S Put 1*'):J077, 1917 , «/,1917|941 
t phot J , 4 J*U7, 72-8 A , ./ 1917, 35i 
From Phot Kurr A .*B J , 1917, 8^ % 

‘ »'■ J , 1910, 817-820 ’ 

» *'• Attx It 'Ati-ad f<>uce i, 19*L(>, u,'|«S 171 ; J, 1917,47 

* Koll Zeits, 1917,«2o7-270 , ./ J lf»\ 7, } ISO. 

Kolloid Chrm Jieihefte , 191 o, 1 90, ,/ Aoc Leather Trades Chem 1917, 
io ol , J , 1917, yW-'ll'l-l 
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by stirring. The Tjndall dfiect was also examined and the* curves 
connecting this and Annperatuif, a$ vv«sll as the curves’ {or viscosity, 

• wertfiound to be quite cflntinu^ys, with no break at the setting point. 

► These results are (juitc # in agreement, with some obtained fh the Ilford 
laboratories with aqueous solutions, showed from a. study of 

viscosity and of melting • #n<l setting points that the properties of a 
jelly as well as Jlfose of a liquid gelatin solution an; dependent on its 
previous hisfory and .tjie date of attaining equtffbiium is much 
decreased with lowering ofjtempeuiture , observations on auundustnal 
jjjialo 4iave also shown that tfie same is true of dry gelatnw film, tfio 
properties of whuli depend both on th« eondun»u # of •the solutioirfi oi« 
whicji 1 ^ is made atid on the conditions of dr ping. Tlie pat till of llfflrd 
Limited with Kenwick and Ston' m for* the lxVuveiy of, silver from 
weak gelatin emulsions is also of interest nf this »on nett ion, one of 
the methods used depends Apparently on the intei action between the 
gelatin netw oik and a co lloidaP fiy4i ’o\i;lc f<*i med Jiy the diluting of a 
'metallic salt in a slightly Alkaline l*ath, tin* iea<tion not taking pldbc* 
wifli a perfectly fresh ^gelatin solution noi* above certain hmitfng 
temperatui es. • i • 

Blitz, Buggy, and tMeliler' 1 liavc studied the osmotic picssu#e of 
tarioift gelatin solutions and ainvo at some cpip-lusions as unilocular 
weight and complexity. They tompaiV Mso # for various gelatins 
viscosity and gold value, (tin; amount of gelatin solution {equated to 
j^rute< t a st.fndaid colloidal gold solution* against precipitation by 
ce*i. in reagents). » * • 

liodgSoiy'- 1 has published «,p.ipcr on the* physical pioperties of plate * 
grains, in wliich s<yno • (pxeellen^ piuftonnciograpfis ‘Mm given m 
illustration. There’is generality aVhange of shape and an increase of 
sise of grain on development, though* uivasn uafly the shape is 
retained; cases were afso found # m which development* of a giain 
started from several nuclei. It would be interesting tQ know tin 
reasons for fiis conclusion that the silver halide grains ai e Aeti ahedi a 
for silver bromide and silver iodide are both dimorphous (vuhic aiie 
hexagonal),* the latter being bex.igonal at normal temperature.^* tin 
former either cubic or hexagonal, in tlye form pi hexagonal oi 
triangular laminae. *f ho feeler” phenoinejfun previously observed by 

Scheiler was noticed only once, ai;d,then under such qjpnditions as U. 

\ . 

^ Eng P»,t9 10708 anil 102108, 101 .t, J , 1017, 17 

n *sS.'physxk Chetn , 1010,705 712. Z»angeb. Chem , 1010, ^tef , 510- JT 
1017, 47 . /•, / 

w Communication No p>0 from Eastman Kodak Research Laboratory; li J 
1917, 532 -554, J., VJLUJgQA. 
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suggest* an .entirely diil'erent explanation frojn that advanced* by 
Scheffer, and. having no reference at«all to the, nature of* the latent 
image. *Koch and du Brel, 1 . 0 in ttio investigation alrpady, mentioned, 
also made a# microscopic id examinutnfti of silver broftdde .grains in 
various photographic platej^ and the eireet on tbeip of exposure, 
development, and fixing. \ * 

Saegusa, 1 ' 1 in some work in the crater of a volcano, obtained 
leversal which hc.succeeded in tracing to sulpliur dioxide; t^ie effect 
was only temporary, disappearing if «the plates w^re kept several days. 


I4e lias t'xamin^l also the. varying effects ol (jfllerent coloured lights, 94 
jjnd tlieir combined effects pn photographic plates; he does not appear 
to. have foupd any evidence of the antagonism of dkferent colours. 

4n important eont rubution ,Lo (he general subject of photometry h 
the paper of Ken wick 1 '' on tone reproduction. By a careful considera- 
tion of the (ur\es of sensitiveness o/ tfjth plates and papers lie 
indicates to what extent it is possibje totobtaui a print having the same 
gfadation as the oiiginal, and «tUo the possibilities of compensating foi 
the errors of tlio negative by the qualities of the printing paper. ^Tht 
general (piestion as to what rehitionship it is desirable to have betweer 
tho scale of tf>nes of the original and that of the reproduction, i 
problem which introduces both physiological and* * psyAiylogic^ 
phenoihena, also recefvijs .consideration. A number of data ari 
t collected ipid •arranged respecting range of vision, degree V>f visibility 
contrast, (Vto., at varying .degree;? of luminosity, and their bearing oi 
’the subject discussed along ^ith that of the methods ordinarift 
adopted by artists. t 0 t 

Blocli 91 ’ Has studied the possibly variations which may occur in tin 
values detained for .the* II. A D« speed number of a plate wit! 
variations in the*copditions of experiment. He made exposures hot! 
with an intensity'Vulq (ti’edgc screen) and a .time scale (sector wheel' 
avoiding intormittency error in th& latter ease by using only one slo\ 
revolution of tho wheel*, whlph was driven by clockw ork The factor 
Actually required to arrive at the value of log i are tho composition c 
tha developer, the y (degree of development) reached, the value of <[ (i 
Sehfyarzschild’s ruje, Y q t - for equal densities), the nature of th 

exposure (time scale or intensity scale) and the actual values of time an 
intensity. variation Gf speed v'ith developer is considerable, ort( 

giving the highest nuinbci and gl vein ’the lowest of those examinee 

* c 


f **■« Math. Phys. Soc , Tokyo, froc., 1917, 56-63. Sci. Abs. } 1917, 223. 
f w Math Fhys. Soc„ Tokyo', l'roc\ % 1917, 176-185 Sci. Abs., 1917, 561.*' *“ 
» Phot. J., 1916, 202-238 ; lhltc 1272. 

* Phot. J .. 1917. 51-61 ; J., 1917. 353. 
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and the tariation with y is very marked in some eases, especially with 
high-speed plates having long under exyosure curves. \V^it h such plates 
it is quite commofi witl^nonnaf development (t.e , to a y f>f about 1) to 
obtqjn st&a/ght lino curve lor the whole of a noryial rang® of 
exposurt's ; if development is carried far enough, however, the nonnal 
curve becomes e\ident. A speed nuulbth’Vbtained from the*lir>t curve, 
which more noa^y repre*fm^ the working speed of the plate, is much 
higher ^han^tlH* true U. A 1 \ ^peed number obtauted from tht ' second 
curve. One case also* yientioyed m which Si hw arzsehild’s rule was 
not obeyed. • • # • * * # 

• L\7Soa and Mervini V7 *hnve M ermjned the temperatuie ^coefficients 
of sensitiveness t of ‘various p^ite cmulsmiV ;rtid* of citrate paper 
emtflsions for a lange of lights of dillrient «oloms. Tl*! fonner an* 


the jjame ( 1 Ob) for all the 


tested # (ied, yellow *gi een, \iolet, 


and white) but the latter^ wutli white, blue, and ultraviolet light are 
MG, 1-19, and l 07 respectively 

Hodgson" 7 has made a t prelinunary hivrJhgat lftn info the speedy o^ 
pWtes to X-rays The subject* presents some ^teeial ditlicujtie* 
because of the fluctuating and intei mitlent nature of the ladiation as 
ordinarily produced and the results obtained # were onlylntcrcnmparafflc, 
# no deftnitu standard of exposure being suggested. To avoid the 
intermittent y difficulty the moving-plate exjutsmg dr\ i< e of .bines was 
used and #i steady output of X-ray s was obtained by the use of a 
Cooltdge tidy* The cuiv es obtained differ /iom the usual* ligllt sliced 
•i irves in being more hyperbolic m shape, neith< , r straight line nttf 
over-exposure periods bring evident t 

Gol^befg' ,s has determined the tendency to halation by^incasurcment 
of the fog produced on ?i ^ touted paii of a ptate s*uriounded *by 
exposed parts, making at *the sinus tnye a compel iso n wedge-screen 
exposure. Ife has* aKo studied the ant*i Jialation effects of various 
suggested remedies and confirnfs the pie valent collection that a 
coloured fib*i between the sensitive fihu and support is the most, 
effective. # Goldberg ( loc . n(.) also suggested an improvement in Marta’s 
photometer, replacing the usual powrrful lam]) by a small Jjlovv lamp 
unde* the photometer table, the method has been tried in the»Ilford 
laboratories avith $ decided improvement •in the raAi'ge of the instru- 


Hitchins and Gilbert^ giv* a ueianeu utscripnon or me ueveiopnjeivt 


J* 7 Communication No. Q3 from Ea“tmnn Kodak l^aeareh Laboratory. B ^ J., 
I9f7| $54-057 ; J., 1918, 39a. ' ** , . 

® Yer. deut. Chemiker, Oct , 191(^ z/aflyew. Chnn., j910, 394 : ./., 1910, 12.^0. 
w Phot. J Amer., 191*, 149-153. 

m 
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thermostat irc use in the Anseo Research Laboratory. It is on* a 
comparatively large scale and clcc^ricaHy heated rin^l controlled. The 
develojjing vessel is an arrangement of two «eon central cylinder^ the , 
developer being ‘circulated, by mcays ot a pymp from inside to oiftside <* 
of tho iiyier cylinder, on ^/be outer face of vvhith -the plates are 
suspended.* *• « 

Luckiesh^ 0 suggests the use as a correction f i 1 ter 'In speetrographic 
work of a spectrogram places! m ciirm t* position on tho*plati during 
exposure., llodgson and Wilsey 1 " 1 hhve (afbhlaUyl the, actual density**’ 
r$juiro(T vt any*"] joint of such a filter, giten the light intensity the t 
speed of the platen at that, ]w>mt,' TlfeLlewce sutlers, how e\ er, froih the 
defect in grating instruments that (Id; ellect of -m afJteied wlifte light 
becomes mig-h more pronounced, cspei lally on tin* thinner parts of*tho 
filter, and for that re.isoYi it was abandoned in tin* Ilford laboratories 
in favour of a colour correction filter placed! be tw ecu the source of light 
and the slit. , , , • r 

f <The adaptability of the eye to\ar\mg dV'grees of illumination has* 1 
befon studied ill some oletail bv "N iittin*r lu ’ and Uee\es ltM of *’the 

». v ~ t 

Eastman Kodak Co. They have made i;uantitati\ e estimations of the 
retinal sensitiveness under ditlerent eomlit ion-. and of the variation in 
pupillary area. Tho former is much the more impoitafit in enabling # 
the eye to accommodate itself tq extremes of luminosity, the total 
•range*being about 1 to 1,000,000 ; accommodation is much more rapid 
ingoing from a weak ligli'l to a strong light than m the reverse process. 
'The range of pupillaiy area is'ahou/ 1 to 10, and accommodation if , 
• made in this respect almost fn.stantaneoiisjy. f * 

• Wood' 01 Yas olr tamed photoglyphs of JupiteP and Saturn through 

infra-red, ultra-violet, yellow, and \ fole? r blters. r He used for the ultra- 
violet filter bromine vajumf o cm. in tlncknes§ with a thin filter* of 
potassium qjiromate. « € “ 

A very full description is given by Lder 1 '^ of some of the newer 
sensitising dyes, including <fu\ min A, which sensitises fo the ved and 
Tnfra-red as far as SbO/t/g pmathrome blue and violet, aifd pinaey.inol 
grehn, with their sensitising pioperties and methods of us^. Dicyanin 

•• ' . c ■ 

m A atrophy a. %f ( , 11)10, 002-.VH) Sci A'ltr , 11)1(5, 087 
, • 101 Communication No -12 from E&stVnah Kqdak Reseaieh Laboratoiy Phot J 
jjtrkY., 11)1(5, |00 ^ 

B. J , 11)10, (518.* t « • ' 

* 10J Communication No. 52 f^om ]£aslmau Kodak ‘‘Research Laboratory ,, li J, 

- 1917, 415-4lL ' t « t 

1(M Aatrophys. J. t 19f0, 010-019. Sci Aba , 1910, 080. 

io-** From .Phot. Korr { B J 1917, Colour Supplements 8. 
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A jvas *u#ed by Meissner 10 '* for the preparation of red- and imfra-red- 
sensitive plates in hisVxamination of the spectral lines of a number of 
different elements in fliis region. • • * • 

The effect ^f*V-j)articles from# radium A on photographic plates lias 
been examined by niwroM^pie methods by Ikeuti,"' 7 continuing the 
work of Kinoshita and Ikeuti, on line# .similar to th^fib of Salmi 
(see Ann. JUp , 1^ 31 1). •• • 

Colour photograph^rix e been taken b\ Nu hols*" ,<>f the phosphor- 
escence of metallic sulf^dy^ , he # submi(ted the mlphides to a strong 
intermittent illumin!Ui<*u .-Mid^ examined them m the* lntcniHttenc^.s. 
,-lntejrffctfng photographs* ha\ e b^en .ola.uiied by Hyde 1 '"^ and l>y 
Wilson 110 of air-\^a\ e* and nu>\ ipc nmTi-. t fle? • 


»«* Ann d P/n/sA, 10 M, 50|U, fU 7M ' t^,l'»l7, '*7 % S 

'"7 Phxl May., 1‘MU, MO Ml fAi.loM, vu‘, 

ltw Am Phil Sue r,vi , r»ir>, mi *,(£ >*> nit, :>:• * 

m From Snrntxfn Ammcnn P ./ , V>1<>, ML' MS 

*• From Camera Craft li •/ , l'Uli, .VJU .">07 
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of, 122 • 

Vmmonia, catahtic oxuim ion of, 181, 
j 1X5, 18(1, 1 s7 

catalytic production of, 187, 1SS. 
from coal, lnllueucc <»t iron nf.d ^mo 
(ill the y leld ot ,57 , 
from Vond CM? 187 
i4oo\ery in cus in mufact ure, 59, d7 
* ^ my li'ieetate, sy nt Iicms of, 171 

Ymylu^', action ot, on starch, 409, 410 
^ ,])i*i |furat ion of, 111 4 41 

\my lose, a Slid rf, 408, 109 # 

Aim's! liesine, 1-80 * * * 

« Amesthctics, local, 479 
j Anhydroecgouine, utilisation of, 481. 
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Culamar\ oil, 'M2 • 

in r,*l In* s\ stem, 2dd 

C/iU’imn # in water, <*st n i int x < mi of, loo, 
150 * 

('iili mm acetate, purifit nt ion of, 2<H 
f ( a rbu It*, 1 h 1 , * 0 

silicates, 21 fy. •'* 

Canadian wne-seeds, oil trom, dl<) 

('am* sugar, see sii^ij*/ 

Curamelan, 4 1 5 • 

( 'arbon, colloidal, 2Sd. 

Pecolortsing, dH,5« 

Carbon (i*t £ .chloride, p re pa rat ion ol, 

Carbonisation, bnv-tem pcVat ure>'*» 
Carnotile, radftim from, 200 9 y 

Catalysts lor h^drogenat uuf, .‘US, dl^l 
for oxidising ammoniM, I8(i, # ls7. 
for making sulphurit anhydride, IS] 
Celluloid, cotton cellulose for maknm, 
1 37,. 

Cellulose, ndsorptlhn h\ , ld5 * 

: Ibr celluloid manufacture, ld7 
* const it lit ion of, 1 . 1.5 , 

cleg re e of bleaching of, 1(1 f 4 

tfervrin mat 1011 f of 1 upric-redueing 
power of 157 , 

and formaldehyde, prod net is from, 

i.m c 

hydrate?!, 127 J 

oxubit ion of, 1 ‘.j 1 * 

•read uni ofj with alkalis and acid'., 
VH, ldo 

Qdlulo.se acetate, IdS 
esters, 137 * 

esters, sol vents for and plast lesf'mru, 

139 ♦ 

Cthnenf, manuNct wre*'of potash from, 
IDS 9 * 

Portland. 239. « , 

« and •tn^phurie aeuQ 'fianufaefure of, 

1S1 v * 

Cements for chemical plant, S 
Ceramics, 229. • 

(Vrat berm, 8^ « 

Cefcnim, electrolytic extiaitjon of, 291 
Cerium «altA of unsat united fait} at ids 
ol drying oils, 32f> 

Clionnfyl engineering, progress m, 7. 
Cherry slope oil, 3(H « 

China, American ia\\ materials for, 
229. * A ' • 

^iseoloration of, 2L9. ’ , 

O'lipoesi wood oil, j?ee tuns? oil 
CUlor.Vos, electron tie preparation of 
299 * ' 

ChVirmo, elect n dytie, 297, 298. ** 
"preparation of satumfod solution* oC.’ 

* 193 , 


- Chloi^'no, purification of electrolytic, *29$. ‘ 
in water purification, iAp 
CUloro-aiuinestas antiseptics, 47f>. 

* tlnlorofonu, preparation uni purifiea- 

t tion of, tbS *l , ' • • 

« Chromium st<*els, hardening *»pd tern per- • 
ing, 259 * • 

Chry sarobin, t90 
Cider, 4 ^ * 

ritiegar, 115 • 

Cinchona a^aloid*^ synthesis of 

e'ul'sfai^k s resembling, tS?. 
«inemat«tgf.iph^films, renovating, 503. * 

Cimynatogrf.pli} , developments in, 501 
Clay, analysis of, 215 * + ^ 

'* dcfermimvtion of shrinkage of, 2l6. 

«SY« u/so A r<*< Qy 
( oal, action of solvents on, 1(> 

combust ion of, 20. ^ , 
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' deterioration of, 17 

IS 

f'lJJcieucy 111 boilers, 22 

* gas, , sir gas 

liitluenfe of iron and him* on yield o^ 
ammonia from, 57 • 

mines, Uh •ration of hydrogen sul- 
’♦plu^e from gob fires 111, 19 
nfc rogen in, 17. 
oxidation of* IS, 19, • t • * 

powdered, in open hearth fifrnaecs* 
250 

pulverised, for heating and steam 
raising, 2d. 

samjding, for analysis} 27 , 

spontaneous ignition of, 17, IS. • 

4 * tar, si c far * ' 

1 CobaK »xid«j. elect roly tie prepnaut ion of, 
drti , * * 

1 CocopujUcrtl, oijt mint ion of, did. 

# | 'okef( l ‘irbomsat it >n and complete gasifi- 
( atom of, 50. 

dust, use ot,*5S • * 

] oven bucks, contraction of, 219. 
f cnon (>ricks, pi eventing disintegration 
of. 220. t 

| foi steam raising, 25. • 

Colcbicine, 4Sd t 

1 Colloids, elect i leal behaviour of, 282. 

! elect 1 ieal separation of, f>Sd. 

Colophony, d27 *' 

j Colou'ring mat ters, S 1. t Si»oUo s. 

1 Combustion of mill , do 
' <^f gaseous mixtures, 11. 

* Coneje-ie, 239, 24<). 

Conduct ml) , electrical, 2S4 
I (dondcMisation processes *99 * 

Concpni (jrn ndtj'ol m, oil fiom, dll. # 
Comfene, oleoresms of, d2S. ' * * 

Copper a’loys, 27d, 274, 284, 
from burnt pyntos, 2b9, 
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topper, electrolytic extraction *f, 291, 
292. • 

electrolytic refining o”, 290. • 
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l*dro-metaMtfrgy of, -<> s • 

leaehiTig plant, — <»'■ * • * 

mechanical j*op£rties of, 207 
output of, 2* >7 

pyntie smelting, 2(17 *• • 

slags, metal l*wfS’^ in, 2»>S 
sliine^treat#ient <'f, • 

Copy i rig -ink pencils. pigift^N^f, dd2. 
Corn stalks, tibre troin*l H. r i*- 
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foUo!^ a* lltMl ot acids on,^lM> •» 

b'ent lung of, IM • 
eellii^-e for eiiluloid manuften^e, 
,iM7 

^i n t , mine i il • it uen! •* of, 1 2 '* 

j>r*1< ms m, 127 

cool Oil, .HIS ^ # 

seed pro'lutt*, 1 2* > * 

stalks tm pa pi r making, 1 H * % 

tendering nt , 1 dd, Inc # 

“ m ood gum,” 1 2 1 • 

following of bbeu bed, 1"2 
Cottrell fume-ilepoHting :^>parat n*, Id 
Couch glass in biewmg, n-e oK, IdJ 
Coumaione resin, loO, .l,td 
.Creosyi^ for g»s w. idling, 01 , *»2 
► Crosols, eleitrolytic oxuiation ot, ■ >"- 
Cristobalite m *il u a brn k-, 211 , 212 , 

21 d * 

(’’rot on oil, t est for, d 1 1 
^.Cfyptopine, t-sd 
.'-ystal \i 0 l 4 d as ant i-ept ic, \,t 
l upolft corning. 2 9*. 2 D. # 1 

Cnjiroifts cydc, eleehulyti* pi»|pr,itwn 
of, 300 • . ^ I 

Cvclolm and linoyn, d # 2 % ** • # 


Disinfectants, tesi^jg ytf, 14> Wlti 

/ine sulphate a v , 10 7. 
iMturtegi 1 ton*, Kb « # 

1 )i"< lihng induct * n‘-. 1 1 1 
plant, 11 

1 h icr-,* act i<ui of , -tu-b'i * 

1 tyig". price* id, 172 # 

• s|,pftj\ ot, 17.’. * 

lining oils dl", d2d 

, (' 1 mm * dm ot mi > duiatedj dt \ .mids 
from. 32». • 

mibitit 'it 1 S t./ 32 * 

Drying oirni, Me. tin duplicated, ddO. 
Dye m 111 , if n line. ft >„m Q|| 
in Il o', s', ^ 

'♦ — ' f*"- V. * 

f\ lilted l\ mgiloi 1 , s I , ts >, 

% l mi! e<? v t d 1 s ’ • 

D \ eim:,*l 1 # 

If mi, 1C 

lot'll •lll’lt X oil 10« 

, > . 1 1 k , I C 
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Decolorising carbons, dS7, 

Dcpolansers ft* elct trie cells, 277 
Detomft, 479 

Dextrose, estimation of, 397 See . 

glucosm • 

Diastase, 410 

Di^.o reaction, the, 117. • 

Diesel engines, ^ar oil^for, 2ft^ 
o-Dihydioxyn/o dyes, 104 % 

Diphenylinet bane dyes, 100 > 

Disinfectants, 4»D •* 

# acndine di 04 as, lOl . 
bismuth s alts as, 44)7. 
tQ^tar, 4t)f>. * 

hypochlorite, 407. 
snalacluto and bnlliant yreens ( 
466. 467, 


V. irt bei^wai e, 

gi i/cu -d'> • 

I-] irtb-, rate, “eparalion of,^ 2"0 
I. v >l*i inomtsfiti h i/u fibre, Iff 
t lit tells primary , 3#7 
Do ..II- -e.fmdi.y, 27s, 270 # 

1 o n 1 1 11 < 1 1 ' 1 1 ) , 2 s I # 

< 1 et o 1 1 , | x*si t ion volt a ges, 2 S / # 

tit polarirjei sf 2/ 7 9 • 

fill i ^ 1 es, .V i 2 '.f • 

in^/l'iii' mat 1 1 i^D, 2 S , 
m o\ei \olt.i#*, 2 ^^ 

* po\B'r and ]*bint, 20 * ^ 

resist , 1 n< e, 1 w 

• # -epiratioy (4 sub-tanees, 2 S 'i 

sterilisation, 200 

, m yoltlfineters 2 .^ts • * 

U S ♦ iflettrodes, 2^>, 3"3. 

# | Electrolytic cells, 29 i, 298. 



52C 


SUBJECT INE-EX. 


Kleetrolyfie meaauromentB, 282. 
processes, 281. 

processes arifj’ chemical processes, 
connecf/on between, 2H2 
Electro- me tall orgy, 290 
Electro-osmosis, 282 
Electroplating, 283, 21 >5 
Emetine, 181 ( ,• ' 

Enamels, 235. 

Enzymes, composition and formation of, 
413 ' 

preparation of, 411. 
of yeast , 413 
Ep< ,u*ito, 55(05/587. ' 

Epronal, 47m 1 

Esparto resin, 1 18 , , 

wrste lupiors 147. ' x 

I^Bsent lal oils, 'lit 3 ' ' 

KtherJ preparatv m and purification of, 
17 i. 

Ethylene, preparation ol, Ifitt, 47< > 
Ethvlene bromli ydr.n, 470 
(In ldo'ideand dihronnde, prepai at ion 
ot, 170 

g\.yeol, preparation of, 170 
Ethylideno dincetate as m> >t \ hit nip; 

-4^'UMlt, 100 

Et.fiv 1 violet ns lint/ ioptie, 177 
/^-Eucaipe, preparation of, 170 
44 Eupad ” ami “ ensol,” 107, 175 
Evaporators, 9, II, 12 

for sugar manufacture, 378, 570 
K\C, sensitiveness of the, 508 


F 

<i 

Fabrics, determination of permenbi, 1 itj 
of, to her , 1 f>(i 
Fat from sewage sludge, 1(555 
Fats, 3(?5, 5508 
analysis* of, 312 
bleaching of, ?'>7 
detection of benzoic neid m, 313 
h} drogonatum of, 318 
ly^elt mg pour t ot , 315 
pn'ytoskorol acetate tesi, 3*5 
rancidit y of, 317 

relut\pn between constants ot, 317 
Fatty ae: Is, 317. c 
as food, 5*0(5 

eompounds of, 315, 31(5. \ t 
hydroxy-, 311 a 
Fatty oils, see oils. 

Fe 1 par, potash f 15071, 19 5^ 

Fe'isp 1 1 -ealeito and fekpaf-magnosito, 
the systems, 2355. 

Fplt, roofing, 15.5. 

Fermentation industries,' 405. 
and yeait outcrop, 435, 439. 


Fertilisers frojn beetroot by-produefs, 
385. 

i F^lf'es, 120. 

animal, ill. , 

Avc/tjjiav, 130. 
eott oif, 1 2(5. . 
flax, 128 
bemp, 128 
If it. sc*;, 130. 
jute, 128 
kappk, 130/ 
marine fibre, 1551 
miscellaneous. 120 
not‘lo, 12 {f. 
tor paper" 1 12 
silk, 1 355 * 
a oleums* (1, 151. < 
wool, 131 

Filter paper, 1 555, 158. 
pi esses, 14 

pulp in brew mg, 437. 

Kilt rati or 1 , 14 
y Kini y, iing textiles, 1 73 
Kir resins 5527, 

Firebricks, texture ol, 217 
F'ueelax , a ( t ion of beat on, 210. 
bricks, * i ('Mu ng st i engt li of, 2155. 
cu'tmg, 220 
ref rat tones, ‘M5 
Kish mis, 55 1 1 , 55 1 2 ' 

Klux, 1 28 

flour, detection of potato-starch in, 
401 


Klue dust, potash from, 107. 

t rent moot of, 2 lb t 

F'orgmgs, beat trcatimmt of 258. 
hot mates, hidiogen from, 202. 

m.uu^uctiii e of, 202 ✓ * 

Foundry prnoti.e, 212, 21(5. 

Fuel, lt‘ v ' 

consumption in gas producers, 31, 155. 
consumption m metal melting, 55(5. 
economy, IS 4 ' 
gaseous, 3 1 
lnpnd, 28, SI 

pulverised, for lic.it' lg and steam 
l hi sin g, 2.5 

Research J5t>ard, 18, 555. 
spontaneous igpition temperatures of 
liquid, 20, 75 

Kume electrical deposition of, 1 6 , 

Furfural from biyjleys a .d malts, 112. 
Furnaces, J blast, 242, 2 155 

burn rs for powdered coal for open 
h#\ rth, 250. 
combustion in, 20. (1 

electric, 302, 303. 
gas, 3(5. , 

open-hearth, 248, 249, 250. 
regenerators of, 249 
oil, ijnthetic, 471* 
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Galactose, t ion «M ^*7. ;, 

Gm, bl»xf .f^rnuo^. o lAnvi’i^li >1 Jtt 
blfiit-furnuc.*, Vtu'un . > * pMa-! t>>m 
2 • * • • 
blue \Mi(* i , nj*t»nf m p,i-, ‘ l 
oarbi^vohod waUu fib 
lor motul mi It nur, V *f • 
Turterx,d« turiuriftmn >t b it 1 n b'a. 
naphthalene u* (tii • « 

ml wasluiij; "1, .Vi % # • 

producers ammonia * . u\ . i^ # i u ‘m 
produgtM ■*. j'ko 'lu-t jo M • 

• IVOUiVi 1 ■*, npi IfltlU! i • I *1 ## 

purtfh ol .. n <>f t>7 • * 

retort*, Mciimnf m mm tn > ■■ *• > t : 

/ u '< rr * 

Tor xtoam r u-nm ) I 
Hx • llb-t lt'l'O Ini | ri i 4 M ' 

t‘»" '>' v - , 

Hil-lu'M toi .mihlm 111 * 

mi-lung ml-, 1 ) 11 , hi »■>.!. i; 1 • * 

Gannon- mixtui!-, t_", itmn in.* 
bnxtion of, 14 

miXtlW OH, xt.’|i}M 'l lOHll in" 'I , th 
U.'lHt'x, ml! iinmaUht \ O >>. 

anil air, t7 * | 

0 H-* > 1 1 1)0 , iJ. 

, i lelfitn/ uia ! u ix . 1 1 , 3 7 . 

iiui bulrm 111 ... n a> id < •j , nli l ■ i 
3bS 

iiioba n!o tii., PM * 

|noj)» rth" i/I mil i' in' i' 'i x 

» • '*V. 

x vm> i ! i u - .f ,t; 

Tlo i n i u nt.'x, 'o rni 1 1 1 ' 1 1 \ ■ - i * I ■ ■ i 
< niigor’ pnno. n* )-i m. ip • t m,/. i * 
and gin_'ri mn l'*l ■ ^ 

ort 1 »U 111 ) . i dm ilii'ii "i . * 

1> i n uni, Ji |L x 

Inn d-iim it > mu. * ^ 

for o\o pmtei t ion ‘ s 
I in i la cox, 2 la 

iiOMt*roxixt iiiu f , - 1 '•> 

opto nl 2^i. 
lam-tuio ^ ut , t " i inan i> a l - Mi’, 
xamln, Jin 211 

•^ipph ol , 2< ; l • 

tixo oi ml . tako u^m ikm ' ' 2 < 1 7 

1 i lam onit o, p./I, ixh hum, l‘M. # # 

Glaze-, potterv, 2dd, 2d 1 217 | m 
Glueo-e, mn'ainj Oi .)) ..t, d’V* 

0 normal weight and -pi.ili. r. .t ,* t ■ ■ i \ 
po\\ or id , din • ® 

^y^-yarnh n <d a- an 1 .IS't 3‘M 
from xtuiob, 381*, Ut^ 

Glucosidos, 488 
Glue, analveu of, 371. 


Glue, fractionation of, ^’83 
jn-'li' fa. tur. ..f, d7d 

'• . 

* ' .' «■ x do! ■ 1 l, It !■ Ul U| , ml . 

r.u . i - u: .u>» • • 

f .' . ,i i-i A\ ut.'u i d2i» 

* '• i d i I 1 ■ i! ! o" . b . tt*h h. 1 1 linn „ 
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at mn 


I! th u n li\dto. irbin.x, 1 *2 
II a- di'inb Mant W.7, 17'- 

fm xt. rili-.tfiL’ v' iti r, 17.2 

!h ilm<f,«|uih . i i-od I ufl fun ‘2d 

H. aij. •U'x. 

II. MU. X 

, //,/,, , 'O 1 1 b i < IdU 

II I. -* li-mti . 1 mu md pi cm rv it ion 'd , 

* 

III If ut r< u ino isi • 

llM i u n . 11 ( 114 , 1 ' otym imrnlx mi, J 2 d 

* 1 0.1 xpoM 110 

I "t I III it lull Ilf lllO|“t ll|< 1 I) , til* 
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